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ICOMIC-45A 


Compact 440 — 449.995 MHz Mobile 



IC-45A 

440-449.995 MHz Mobil* 
10 Watts 





10 watts / 5 memories /2 
scanning systems In a 2 "H x 
5Vi"W x 7"D size /optional 
tone encoder / touchtone • 
microphone make the IC-45A 
the most popular 440-449.995 
MHz mobile transceiver. 


outputfrom the fully protected 


Dual VFO'*. Dual VFO's give 
an extra stored frequency for 
scanning (memory scan scans 5 
memories plus 2 VFO's) and 
each VFO has a different tuning 
rate for easy QSY. 

Optional Encoder. Plug¬ 
in to allow easy access Field 
programmable 

5 Memories. Instant access 
to most used frequencies VFO A 
information is transferred to the 
selected memory by pushing the 
W/CK button 

Priority Channel. Any 
memory channel may be 
monitored for activity on a 
sample basis, every 5 seconds, 
without disruption of a QSO 
conducted on a VFO frequency 
LED Bar Meter. Shows 
strength of received signal as 
well as relative transmitter 


final RF amplifer AP 
(automatic power control) Is 
used to detect SWR and adjust 
the power output to a safe level 

Simplex/Duplex Operation. 
Standard 600KHz offset Initializes 
into radio at turn on. Offset may 
be changed by pressing the 
priority button while in VFO 
mode Rotating the main 
tuning knob will now change 
the offset up or down and the 
offset will be displayed on the 
frequency readout 

Adjustable Power Level*. 
Pulling the squelch knob out 
places the unit into low power 
Both the high and low power 
may be independently set to 
accommodate your simplex/ 
repeater requirements or 
amplifier Input characteristics. 

Nor/Rev Capability. Use of 
the W/CK button in the duplex 
mode, allows one touch 
monitoring of the repeater Input 
frequency If simplex operation 
Is possible you will know 
instantly. 

Scanning. Pushing the S/S 
button initiates the scan 


circuitry With the mode switch 
In a memory position the unit 
will scan all 5 memories plus the 
2 VFO frequencies. 

With the mode switch in a 
VFO position, the unit will scan 
the band defined by memories 
1 and 2 Full band scan or 
program band scan is selected 
internally. 

The IC-45A has internally 
switched scanning choices of 
adjustable delay period after a 
carrier is received then resume 
scan, or resume on carrier drop 

A Compact FM Mobile. Fits in 
the smallest of places Stacking, 
matching Mobile Mounts for UHF 
and VHF units make a complete 
mobile communications system 
for your car. 

Memory Backup. When the 
optional IC-BU1 backup power 
unit is installed on the back of 
the IC-45A. memory will be 
maintained while transferring the 
uni* from power source to power 
source. If the unit is not 
removed from power, it will 
maintain memory even when 
turned off with or without the IC- 
BU1 
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IC-RP3010 


FM Repeater 


Now a 10 watt 440Mhz 
FM repeater from the leader 
in VHF communications. 

The IC-RP3010 features high 
stability crystal controlled 
channels. CTCSS system. 
ID'er, remote control 
through a DTMF decoder 
and microprocessor 
controlled circuitry. 


ICOM 


The World Systerr 


✓o' 


ICOMAmenco.Inc . 2112-1 IdihAveNE. Bellevue. WA 98004(206)454-5155 / 3331 TcwetwoodDrive.Suite007, Dollas.TX 75234(214)620-27 

All stored specifications ore opprooomote and subject to change 'wirhouf nonce or obfegonon All ICOM radios srgntficonfty exceed FCC regulations limiting spurious emissions 4SAI 
















MFJ RTTY / ASCII / CW 
COMPUTER INTERFACE 

Lets you send and receive computerized RTTY/ASCII/CW. Copies all 
shifts and all speeds. Copies on both mark and space. Sharp 8 Pole active 
filter for 170 Hz shift and CW. Plugs between your rig and VIC-20, Apple, 
TRS-80C, Atari, TI-99, Commodore 64 or most other personal computers. 
Uses Kantronics software and most other RTTY/CW software. 



• Copies on both mark and space tones. 

• Plugs between rig and VIC-20, Apple, 
TRS-80C, Atari, TI-99, Commodore 
64 and most other personal computers. 

• Uses Kantronics software and most 
other RTTY/CW software. 


* 99 95 

MFJ-1224 


This new MFJ-1224 RTTY/ASCII/CW Computer 

Intertsce lets you use your personal computer as a 
computerized full featured RTTY/ASCII/CW station 
tor sending and receiving. 

It plugs between your rig and your VIC-20 Apple. 
TRS-80C. Atari. TI-99. Commodore 64. and most 
other personal computers 
It uses the Kantronics software which features spilt 
screen display. 1024 character type ahead buffer, 10 
message ports (265 characters each), status display. 
CW-IO from keyboard, Centronlc type printer 
compatibility, CW send/receive 5-99 WPM. RTTY 
send/receive 60. 67 , 75, 100 WPM. ASCII send/ 
receive 110, 300 baud plus more 
You can also use most other RTTY/CW software 
with nearly any personal computer 
A 2 LED tuning Indicator system makes tuning 
last, easy and positive You can distinguish between 
RTTY/CW without even hearing it. 

Once tuned In, the interface allows you to copy any 
shift (170. 425, 850 Hz and all shifts between and be¬ 
yond) and any speed (5 to 100 WPM on RTTY/CW 
and up to 300 baud on ASCII) 

Copies on both mark and space, not mark only or 
space only. If either the mark or space Is lost the 
MFJ-1224 maintains copy on the remaining tone. 
This greatly Improves copy under adverse conditions. 

A sharp 8 pole active filter tor 170 H; shift and CW 
allows good copy under crowded, fading and weak 
signal conditions. Uses FET Input op-amps 
An automatic noise limiter helps suppress static 


crashes for better copy 

A Normal/Reverse switch eliminates retunlng 

while stepping thru various RTTY speeds and shifts 
The demodulator will even maintain copy on a 
slightly drifting signal 

A -t-250 VDC loop output is available to drive your 
RTTY machine Has convenient speaker output jack 
Phase continuous AFSK transmitter tones are 
generated by a clean, stable Exar 2206 function gen¬ 
erator Standard space tones of 2125 Hz and mark 
tones of 2295 and 2975 Hz are generated A set of 
microphone lines Is provided for AFSK out. AFSK 
ground, PTT out and PTT ground 
FSK keying is provided for transceivers with FSK 
High voltage grid block and direct outputs are 
provided for CW keying of your transmitter. A CW 
transmit LED provides visual Indication ot CW trans¬ 
mission. There Is also an external hand key or 
electronic keyer Input lack 
In addition to the Kantronics compatible socket, an 
exclusive general purpose socket allows Interfacing to 
nearly any personal computer with most appropriate 
software. The following TTL compatible lines are 
available RTTY demod out. CW demod out. CW-ID 
input. +5 VDC, ground All signal lines are buffered 
and can be inverted using an Internal DIP switch. 

For example, you can use Galfo software with 
Apple computers, or RAK software with VIC-20’s 
Some computers with some software may require 
some external components 
DC voltages are 1C regulated to provide stable 


AFSK tones and RTTY/ASCII/CW reception 
Aluminum cabinet. Brushed aluminum front panel 
8x1 V4x6 inches Uses 12-15 VDC or 110 VAC with op¬ 
tional adapter, MFJ-1312. $9 95 

RTTY/ASCII/CW Receive Only 
SWL Computer Interface 



Use your personal computer to receive commercial, 
military and amateur RTTY/ASCII/CW traffic 
The MFJ-1225 automatically copies all shifts (850. 
425, 170 Hz shift and all others) and all speeds 
It plugs between your receiver and VIC-20. Apple. 
TRS-80C, Atari. TI-99. Commodore 64 and most other 
personal computers 

It uses Kantronics software which features CW re¬ 
ceive 5-99 WPM RTTY receive 60.67 75.100 WPM. 
and ASCII receive 110. 300 baud, plus more 
An automatic noise limiter helps suppress static 
crashes for better copy, while a simple 2 LED tuning 
indicator system makes tuning fast, easy and positive 
In addition to the Kantronics compatible socket, a 
general purpose socket provides RTTY out. RTTY In¬ 
verted out, CW out, CW inverted out, ground and 
+5VDC for Interfacing to nearly any personal 
computer with most appropriate software 
Audio In.speaker out lacks 4y?x1 V4x4V4 In 12-15 
VDC or 110 VAC with adapter. MFJ-1312. $995 


OROER ANY PRODUCT FROM MFJ AND TRY IT-NO 
OBLIGATION IF NOT DELIGHTED, RETURN WITH¬ 
IN 30 OAYS FOR PROMPT REFUND (LESS SHIPPING) 

• One year unconditional guarantee • Made in USA 

• Add $4 00 each shipping/handling • Call or write 
for fro# catalog, ovar 100 products 



MFJ ENTERPRISES. INC. 

Box 494. Mississippi State. MS 39762 


TO ORDER OR FOR YOUR NEAREST 

S 

DEALER, CALL TOLL-FREE 

600 - 647 - 1800 . can 


601-323-5869 In Mississippi and out- 


side continental USA Telex 53-4590 


More Details? CHECK-OFF Page 111 
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TS-830S 

“Top-notch”...VBT, notch, IF shift, wide dynamic range 


The TS-830S has every 
conceivable operating feature 
built-in for 160-10 meters 
(including the three new bands). 
It combines a high dynamic 
range with variable bandwidth 
tuning (VBT), IF shift, and an 
IF notch filter, as well as very 
sharp filters in the 455-kHz 
second IF. 

TS-830S FEATURES: 

• LSB. USB. and CW on 160 10 
meters. Including the new 10. 18. 
and 24-MHz bands. 

Receives WWV on 10 MHz 


• Wide receiver dynamic range. 
Junction FETs In the balanced 
mixer. MOSFET RF amplifier at 
low level, and dual resonator for 
each band. 

• Variable bandwidth tuning 
(VBT). Varies IF filter passband 
width. 

• Notch filter hlgh-Q active circuit 
in 455-kHz second IF. 

• IF shift (passband tuning) 

• Nolsc-blankcr threshold 
level control. 


• Built-in digital display, 
(fluorescent tube), with 
analog dial. 

• 6146B final with RF negative 
feedback. Runs 220 W PEP 
(SSBI/180 W DC (CW) Input on 
all bands. 

• Built-In RF speech processor. 

• Narrow/wlde filter selection 
on CW. 

• SSB monitor circuit. 

• RIT and XIT (transmitter 
Incremental tuning). 


Optional accessories: 

• SP-230 external speaker. 

• VFO 230 external digital VFO 
with five memories, digital 
display. 

• VFO-240 external analog VFO. 

• AT-230 antenna tuner. 

• YG-455C (500 Hz) or YG-455CH 
(250 Hz) CW filler for 

455 kHz IF. 

• YK-88C 1500 Hz) or YK-88CN 
1270 llzl CW filter for 

8.83 MHz IF 

• KB 1 deluxe heavyweight knob. 



I d-oouo 

“Cents-ational”...IF 
shift, digital display, 
narrow-wide filter switch 

The TS-530S SSB/CW 
transceiver covers 160-10 meters 
using the latest, most advanced 
circuit technology, yet at an 
affordable price. 


Built In digital display (six digits, 
fluorescent tubes), with 
analog dial. 

1 Narrow/wlde filter selector 
switch for CW and/or SSB. 

■ Built-in speech processor, for 
Increased talk power. 

* Wide receiver dynamic range, 
with greater Immunity to 
overload. 

' Two 6146B's In final, allows 


• RIT/X1T front panel control 
allows Independent fine-tuning 
of receive or transmit 
frequencies. 

Optional accessories: 

• SP-230 external speaker with 
selectable audio filters. 

• VFO-240 remote analog VFO. 

• VFO-230 remote digital VFO. 

• AT-230 antenna tuner/SWR/ 


TS-530S FEATURES: 

• 160-10 meters. LSB. USB. CW. all 
amateur frequencies. Including 
new 10. 18. and 24 MHz bands 
Receives WWV on 10 MHz. 

• IF shift tunes out interfering 
signals. 


220W PEP/180 W DC Input 
on all bands. 

• Advanced single-conversion 
PLL. for better stability. Improved 
spurious characteristics. 

• Adjustable nolse-blankcr. with 
front panel threshold control 


power meter. 

• MC-50 desk microphone 

• KB-1 deluxe VFO knob. 

• YK-88C (500 Hz) or YK-88CN 
(270 Hzl CW filter. 

• YK-88SN (18 kHz) narrow 
SSB filter. 


KENWOOD 


TRIO-KENWOOD COMMUNICATIONS 

1111 West Walnut, Compton, California 90220 



TS-660 


The TS-660 "QUAD BANDER" 
covers 6, 10, 12, 15 meters. 

• FM. SSB (USB). CW. and AM 

• I)ual digital VFO's 

• Digital display 

• IF shift bullt-ln 

• 5 memories with memory scan 

• UP/IX)WN microphone 

• All-mode squelch 

• Noise blankrr 

• CW setnl break tn/sidetone 

• 10 W on SSB. CW. FM: 

4 W on AM. 

Optional accessories: 

• PS 20 power supply 

• VOX-4 speech processor/VOX 

• SP 120 External speaker 

• MB-100 Mobile mount 

• YK 88C. YK 88CN CW filters 

• YK-88A AM filter. 
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"The Old Man" lives 


I don't know how many of you remember "T.O.M." I'm not old enough myself to have read the col¬ 
umn when it first came out (1916-1932?) but I sure became another avid fan of his while pouring through 
old volumes of QST. For those of you who have never had the pleasure, let me introduce you to one of the 
greatest cynical voices of Amateur Radio to have ever existed. 

“T.O.M.'' was a pseudonym assumed by an individual who was gutsy enough to call it as he saw it. He 
recognized situations for what they were and freely voiced his opinion. Usually the subjects were asso¬ 
ciated with either poor operating techniques or poorly functioning equipment. The comments in the form 
of a letter to the magazine would mysteriously appear on the editor's desk without any knowledge of who 
wrote it or where it had come from. There are those who believe it was written by Hiram Percy Maxim him¬ 
self. In honor of the fine gentleman, whoever he may have been, I dedicate the following short piece and 
actively solicit comments. 

Rotten operating. At the top of my list are LISTS. Hate is a strong word, but it sure approaches how I 
feel about self-appointed “gods" who believe it is their inalienable right to "manage" a DX station's callers 
when they themselves have a hard time understanding the DX station because of low signal level at their 
location or a language "barrier." A case in point is a well known French-speaking DX station on 20 meters 
who puts an excellent signal into the East Coast at least. One of the MC's in this case had a hard time hear¬ 
ing and understanding the station while others were copying him Q5. What sense does it make to take a 
list of 100 calls when the band is dropping out? What sense does it make to have two or three MC's trading 
off calls on the same frequency while the DX station just waits? I'm not talking just seconds — I'm talking 
many minutes — precious minutes as the vagaries of propagation does its thing. 

In defense of list operation there are those who say that the DX station requested help and couldn't 
handle the ensuing pile-up alone. I used to feel that way. But come on, folks! What is the real value of that 
contact if your call has been retransmitted by a more powerful station and perhaps even your signal report? 
It cheapens the process and product. (Incidentally, what is the product? I won't get into that now. I'm not 
done with list operation yet.) 

Dear "rare" DX station: If you have a hard time sorting out the horde and want to use an MC, why don't 
you tell him to repeat the following: "The DX station requests all callers to listen carefully, keep all calls 
short and only answer if your letters are acknowledged." Listen to Arild, 3X4EX, some day and see how he 
handles pile-ups — extremely effectively, I might add. If the DX station must have an MC, how about in¬ 
terspersing the list operation with "free" periods during which anyone NOT on the list may call in? The DX 
station just might be very surprised to see how many more stations he can work and also gain some confi¬ 
dence in the process. By the way, DX station, if there is some persistent Amateur calling out of turn and 
you just want to get him off your back, acknowledge him and just forget to log the contact, or more direct¬ 
ly, say so at the time. (That'll either straighten everyone up or create pandemonium.) 

I have to admit that on the lower bands there's more of a temptation to assist a friend or "twenty 
friends." (I've done it myself and have been helped also.) But I've tried to do it right in as rapid fire a man¬ 
ner as possible, not retransmitting calls, and I have been extremely sensitive to even one dissenting voice 
on the frequency. 

There, I've said it. There are many other areas of rotten operating that I can and will address as the need 
arises. Remember folks — this is our hobby — with a stress on the word hobby. Let's go back to basics, 
recalling that it's a privilege to use the frequencies and try to communicate a little more. 

Rich Rosen, K2RR 

Editor-in-Chief 


P.S. You still have an opportunity to express your opinions. Just grab your copy of the September issue, find the survey on the editorial page and go for 
it. Preliminary returns have been fantastic. I know it's impossible, and too much to wish for, but if everyone could just take the time to fill out the survey 
what a well-rounded poll that would make. It would help us provide to you the best ham radio magazine of the 80's. 
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Linear Power Bipolar* 



High linear power and gain 

NEL1306 PidB 38dBmtyp. 

Gj dB 7.5dBmtyp. 

NELI320 P|dB 43dBmtyp. 

GjdB 6.0 dB typ. 

13.5 volt operation 
Pt-Si/Ti/Pt/Au metallization system 
Emitter ballasting 
Silicon nitride passivation 


NEL1300 


From our latest line of NPN epitaxial power 
transistors, NEC now introduces the NEL1300 
range of linear power bipolar devices. The 
series is available in a low cost metal-ceramic 
stripline package offering linear power output 
levels of 6 watts and 20 watts. Designed 
primarily for mobile and base station operation 
in the 1300 MHz band, the series is compatible 
with single sideband and other popular mod¬ 
ulation modes requiring high linearity com¬ 
bined with high output power and gain. 



CALIFORNIA EASTERN LABORATORIES, INC.— U S and Canada 
Exclusive sales agents for NEC Corporation, Microwave Semiconductor Products 

Headquarters. Santa Clara, CA 95050 • 3005 Democracy Way • (408)988-3500 • Tlx 34-6393 or 171197 
In Europe Contact: NEC Electronics (Europe)GmbH • Oberrather Strasse 4 • 4000 Dusseldorf 30 • West Germany 
Tel 0211/650301 • Tlx 841/8581353 or 8587419 


450 MHz 


NE41137 

NE720 

NE645 


1300 MHz 


NE0801 NEL1306 NEL1320 






NEL132081-12 


» = 1300 MHz 
V CC = 13.S V 
lo = 150 mA 


Input Power, P, n (dBm) 


NEL130681-12 


f = 1300 MHz 
V cc = 13-SV 
| G = 50mA 


Input Power, P,„ |dBm| 
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AMATEUR RADIO-CABLE TV CONFRONTATION CONTINUES TO HEAT UP , with the ARRL filing a 
Motion for Expedited Action on its previous petition to have cable channels E (2 meters) 
and K (220 MHz) taken away from the cablecasters. That earlier petition, RM-4040, was 
filed in January, 1982, and cited numerous problems Amateurs throughout the country were 
having with cable system leakage. Attempts to resolve the problem through discussions with 
the National Cable TV Association have met with frustration, hence the latest League action 
to push the Commission toward a workable solution. The NCTA received an extension of time 
to file comments on the League's petition, so its response wasn't available at press time. 

Excessive Leakage Will Cost A California CATV Firm a $3000 fine, according to the FCC. 
Times-Mirror Cable Television was cited for leakage problems with its Encinitas (near San 
Diego) system, which was found to have high signal leakage on many frequencies including 
the Amateur bands. That system had been investigated previously by the FCC, but had 
claimed to have cleared up its leakage problems. 

OCTOBER 28 IS THE NEW DATE FOR STS-9'S LAUNCH with W5LFL/Space/Mobile aboard, after 
delays in checking out some of the mission systems. W5LFL's hand-held is a custom-built 
Motorola, which passed NASA's rigorous compatibility checks after a minor interference 
problem with a telemetry system was found to be due to cable routing. 

W5LFL's Primary Transmit Frequency Will Be 145.550 MHz, with 145.250, 145.530 and 
145.570 as back-ups. He'll listen on 144.650, 144.700-144.850 (25-kHz channels), 144.910- 
145.090 (20-kHz channels), plus 145.350 and 145.450. The 25-kHz channel spacing is to 
conform with 2-meter usage in other parts of the world. In all cases he should specify 
the frequencies to which he'll be listening, as well as any special instructions such as 
call areas or states he's looking for, during his "even minute" transmit period. 

EXTENSION OF AMATEUR LICENSE TERMS TO 10 YEARS should be the first Commission action 
for Amateur Radio following the August recess. Present licenses would not be extended, but 
all new licenses and renewals will be for the longer period. It's also expected that the 
present five-year grace period for renewal after expiration will be trimmed to two years. 

Some Other Pending FCC Actions May Be Delayed , however, since the Commission has been 
reduced by law to five commissioners and only four are presently serving, following Anne 
Jones' departure. Few controversial issues are likely to be resolved until another Com¬ 
missioner is on board, to avoid the possible stalemate of a two-two split. 

OSCAR 10'S MODE B TRANSPONDER WORKS BEAUTIFULLY following turn on August 6. Users from 
all corners of the world appeared in the first few days, leading to comments that the down¬ 
link sounded more like 20 meters than 2—complete with pileups! Signals have improved 
steadily, and with the final position tweaking at the end of August, it's possible to work 
through OSCAR 10 well, with an ERP well under 100 watts. 

Some Excessively Strong Signals Have Been Noted , as much as 20 to 30 dB above the 
beacon. Such signals cut down transponder gain, knocking weaker signals out completely. 
Users are asked to limit power so their downlink signals are no stronger than the beacon. 

ARRL CW Bulletins Are Now Carried On OSCAR 10, 145.840 downlink. Both the AMSAT Tues- 
day night net and Westlink have also been relayed by the new bird. 

Mode L Tests Are Set For Early September ; listen for the 70 cm downlink signals Thurs- 
days and Saturdays (GMT) + one hour from OSCAR 10's orbital apogee. 

AMSAT's 1983 Annual Meeting Will Be November 12 near Laurel, Maryland. An excellent 
space symposium is planned; call AMSAT at (301) 5H9-6062 right away if you want to attend. 

Two Russian Satellites , RS-4 and RS-5, are no longer being heard and appear dead. 

ARRL WILL ADMINISTER "NO-CODE" LICENSE EXAMS if the FCC adopts no-code and the ARRL 
becomes the exam program administrator. Responding to questioners at the Pacific Division 
Convention, League President W4KFC also stated that membership status and privileges of 
no-code Amateurs would be decided by the League membership. 

BEACON POWER HAS BEEN INCREASED TO 100 WATTS OUT in an addendum to the FCC's recent 
revision of the rules on Amateur power. Beacons had been limited to 100 watts input. 

BELGIAN AMATEURS FACE LOSS OF MANY MICROWAVE BANDS if a bill proposed for the Belgian 
Parliament becomes law. According to G3WDG, 432-434 MHz plus the 23, 13, 9 and 6 cm bands 
are all involved. 0N6AT/RTT solicits messages of support from other Amateurs. 

LOG-KEEPING IS NO LONGER REQUIRED OF CANADIAN AMATEURS , after their Department of 
Communications deleted that part of its rules in a surprise move. However, a log showing 
CW activity will still be required in applying for some license endorsements. 

NO MORE REPEATERS WILL BE COORDINATED ON TO 2 METERS in southern California. Follow- 
ing the lead of the Northern Amateur Relay Council, which recently ended its attempts to 
coordinate 2 meters due to overcrowding, the 2-Meter Area Spectrum Management Association 
(TASMA) agreed that the band could accommodate only a few limited coverage repeaters in 
remote areas. Any uncoordinated machines that appear could be subject to the sanctions 
against intentional interference cited by former FCC Private Bureau Chief Jim McKinney. 
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HF- 

VHF, 

UHF, Across the spectrum. 
VARIAN EIMAC. 


Ham operators know that 
EIMAC started in power tube de¬ 
velopment with the 150T in 1934. 
While the 150T is now a collec¬ 
tor’s item, EIMAC, a division of 
Varian, still holds leadership in 
power tube design with its 
4CX250B, 8874,3-500Z. 8877 and 
3CX400U7; modern examples of 
ElMAC's continuing, innovative 
solutions to tough communica¬ 
tion requirements. 

ElMAC’s proven power tubes are 
used in amateur service for 
heavy-duty, reliable perform¬ 
ance in traffic; RTTY; SSTV; DX 
operation; VHF/UHF work; 
moonbounce, and exploration 
of the outer limits of communi¬ 
cation techniques across the 
spectrum. 


High quality and long life make 
EIMAC tubes the favorite choice 
of operator and equipment 
builder, amateur and profes¬ 
sional alike. 

For communication and re¬ 
search worldwide, choose 
EIMAC. For information on 
VARIAN EIMAC power tubes, 
call or write today. Or contact 
the nearest Varian Electron De¬ 
vice Group sales office. 

VARIAN EIMAC 

301 Industrial Way 

San Carlos, California 94070 

415*592-1221 

VARIAN EIMAC 
1678 S. Pioneer Road 
Salt Lake City, Utah 84104 
801*972-5000 

S 191 


VARIAN AG 
Grienbachstrasse 17 
Postfach 

CH-6300 Zug, Switzerland 
Tel: (042) 31 66 55 
Telex: 845-78789 
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comments 


fan letter 

Dear HR: 

In regard to the heatsink cooling 
fan suggested by Ed. Marriner, (ham 
radio, Ham Notes, July, 1983), per¬ 
haps a better scheme to minimize 
losses and unnecessary heating 
would be to substitute a 1- or 2-fiF 
capacitor for the dropping resistor. 

This provides a use for the old 
"bathtub" capacitors (600V) which 
otherwise seem to end up in the 
trash barrel. 

Fred J. Norvik, W2GH 
Albany, New York 


repeater etiquette 

Dear HR: 

The spectacular growth in the 
number of repeaters has resulted in 
operating practices we can all be 
proud of — as usual, the self-disci¬ 
pline of Amateur Radio operators has 
made itself evident. (A few minutes 
spent listening to the radio services 
that do not have stringent licensing 
standards will convince anyone that 
Amateurs are doing a good job.) 

Some aspects of repeater use 
could use improvement; consider, for 
example, the following: 

Overuse and underuse of call signs. 
Once every ten minutes and at the 
beginning and end of a QSO does the 
trick. Some Amateurs are beginning 
to use call abbreviations — typically, 
omitting the prefix and using only the 
body of their call. This is certainly un¬ 
lawful and confusing to the listener. 


Non-substantial communications 
— some repeaters are monopolized 
by Amateurs who talk by the hour 
and say very little. They usually break 
politely when asked to by a "call 
please" request but return to their 
meaningless gabbing as soon as the 
interruption has cleared. Another 
problem occurs when people contin¬ 
uously update each other on their 
whereabouts without apparent rea¬ 
son. In one case overheard recently, 
this type of never-ending QSO in¬ 
volved a man and wife who contin¬ 
ually embellished their conversation 
with expressions of endearment. 

The foregoing applies doubly to 
phone patch conversations. This is an 
important privilege; it should be 
guarded carefully. 

It should be apparent that we are 
judged by what we say. I have two 
non-Amateur associates who ride to 
and from work with me. Their com¬ 
ments on conversations we overhear 
suggest what the public thinks. If we 
expect the public's support in matters 
of tvi, rfi, and antenna erection, we 
must at least convince them that we 
use our privileges meaningfully. 
There are hundreds of acceptable 
subjects for discussion, both related 
to and not related to Amateur Radio; 
before you push the microphone but¬ 
ton, ask yourself if you really have 
something to say! 

Inconsiderate operation — how 
many times have you heard a station 
break into a QSO and take over, ig¬ 
noring one or more of the original 
participants? I was testing an antenna 
not long ago with the help of another 
very cooperative station. Without any 
warning, a friend of the other opera¬ 
tor broke in and interrupted the tests 
for several minutes. He signed off as 
if I were not even there. Eventually 
the tests were completed. Remem¬ 
ber, when you are impolite, a lot of 
people are listening and forming their 
opinion of you (and Amateur Radio). 

There are those who talk only to a 
fixed group and make the newcomer 
feel he did something wrong by just 
trying to say "hello." Single-purpose 
repeaters and nets and closed repeat¬ 
ers may have to be accepted. How¬ 


ever, those who use repeater time 
and exclude others for no good rea¬ 
son ought to think twice: none of us 
has the exclusive right to any Ama¬ 
teur frequency. 

On the whole, in my opinion, re¬ 
peater operation deserves a very high 
mark. With a little more effort, it 
could get itself into the "straight A" 
class! 

George A. Wilson, Jr., WIOLP 
Walpole, Massachusetts 


high spirits 

Dear HR: 

I don't know when I ever enjoyed 
ham radio as much as I did the May, 
1983 issue on antennas. I'm in the 
process of mounting a vertical atop a 
70-foot tower; I don't know how well 
it will work, but I'll try. 

The article on "Log-Yagis Simpli¬ 
fied" was really great; it was a big 
help to me. I just had to write and let 
you know about it. 

Keep the good articles coming. I'll 
be looking for one soon on vertical 
antennas mounted above the beams 
on a tower. 

Fred Jones, WA4SWF 
Louisa, Kentucky 


free QSL's 

Dear HR: 

Help! My poor secretary is being 
buried in a pile of coupons from ham 
radio readers who've requested the 
free QSL cards offered in our August 
advertisement. 

We're making every effort to fill all 
requests as quickly as possible. But 
because of the tremendous response 
to our offer, some hams will have to 
wait. 

If you've requested QSL cards but 
not yet received them, please be pa¬ 
tient; we'll mail yours as soon as the 
next print order is received. 

Thanks. 

Tom Bluesteen 
Advertising Manager 
RCA Government 
Communications Systems 
Camden, New Jersey 08102 
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DIRECT COAX FEED 
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BARKER & WILLIAMSON I 


1.8-30 MHz. Continuous Coverage Antenna 
tor Commercial and Amateur Service 


Model AC 1.8 - 30 

The AC 1.8 - 30 Antenna uses only 
80 feet horizontally, and, when 
space is limited, can be short- a 
ened even further with only Jr 
slight loss of radiation J^j 

efficiency. J' 0 

Patent Pending / 


SWR Maximum 2:1, 1.4:1 Average 
• Handles 1 KW input ICAS 

• Can be installed in approximately 

V 80 feet of space 

• Higher power models available 
(contact factory) 
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SHIFTING AND HANDLING 
ADD $4 00 


BARKER & WILLIAMSON allqurproc 

Quality Communication Products Since 1932 

At your Distributors write or call, 10 Canal Street. Bristol PA 19007 

(215) 788-5581 


ALL OUR PRODUCTS MADE IN USA 


^ 115 


NCG WORLD BAND COMMUNICATIONS 


II’ 



Just 

Slightly 

Ahead 


Tested and Proven 15 Meter Mobile Transceiver USB and 
CW 

Power-High 10 watts. Low 2 watts 
VFO Tuning, Noise Blanker 
Fine Tune ± 1 kHz 
Digital Frequency Counter 
13 8 VDC @ 3A Neg. Ground 
9.5" L x 9" W x 2 5" H 
All this PLUS the freedom ol DXing 

Regular Price S305 00 

SPECIAL PRICE: NOW $279.00 


ra c e. co. 



1275 North Grove Street 
Anaheim, CA 92806 
(714) 630-4541 


160/10M 

ALL NEW, with the features you have been waiting tor 
HF 160-10 meters SOLID STATE Transceiver 200 watt PEP 
All 9 HF Bands ready to go 
AC/DC Power supply built in 
3-Step Tuning 1 kHz/100Hz/25Hz 
4 memories. Auto Scan 

Automatic Up/Down Tuning Advanced Systems 
Dual VFO. Solid State-Ad|ustment Free. IF Tuning, IF 
Ottset 

Noise Blanker. Mic Compressor 

VOX. CW Side lone. AC 120V DC 13 8 RTTY-Fax operation 

USB-LSB CW (Narrow CW lilter optional) 

Regular Price $1075.00 

SPECIAL PRICE: NOW $949.50 


Mail Order COD 
Visa Master Charge 
Cable: NAT COLGLZ 


Prices and specihcations sub/ect to change without notice or obligation 
Calit. Res add Sales Tax 
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Back to basics: 
the fundamentals 
of measurement 


electrical calibration standards 


CHRONOLOGY OF ACCURACY 



1850 1875 1900 1925 1950 1960 1970 1980 


fig. 1. Traceability to NBS (National Bureau of Standards) means the stated accuracy of an instrument has been estab¬ 
lished through calibration with equipment whose accuracies have been established directly or indirectly by NBS certified 
references. 

Courtesy of the Copyright Owner. John Fluke Manufacturing Co . Inc 


Calibration — whether it be checking the 

butcher's scales or fine tuning in a radio station — al 
ways involves certain principles and goals. These 
are to achieve accuracy and precision and to permit 
interchangeability in mass-produced items. Along 
with metrology, the science of measurement, cali¬ 
bration gives us confidence in the units of measure 
we use daily. 

Before delving into the specifics of determining the 
five basic electrical quantities (the farad, ampere, 
volt, henry, and ohm), let's discuss and define some 
calibration philosophies. Calibration is the process of 
comparing the readings obtained on test and meas 
urement instruments to those of carefully defined 


references or standards of usually far greater accura¬ 
cy in order to determine and then correct any devia¬ 
tions in the instrument. Two benefits result — uncer¬ 
tainty about the particular instrument under test is 
minimized and the instrument meets the require¬ 
ments for traceability. 

"Traceability" means that measurements can be 
traced back to the National Measurement System. 
(See figs. 1 and 2.). It exists on seven levels, all 
traceable to the NBS (National Bureau of Standards): 


By Vaughn D. Martin, 114 Lost Meadows, 
Cibolo, Texas 78108 
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The Tertiary Level includes instruments used for pro¬ 
duction work, quality control, maintenance, and 
general measurement purposes. 

Local Secondary Standards are used for calibration 
work and as references in certain production and en¬ 
gineering areas. 

Transfer and Inter-laboratory Standards maintain or 
represent the basic electrical units locally and are 
sometimes referred to as Local Primary Standards. 

NBS Working Standards are used to calibrate and 
certify local standards. 

NBS Secondary Standards include Transfer, Check, 
and Scaling Standards. They are used to compare 
NBS Working Standards to the Legal Electrical Ref¬ 
erence Units, the values of which are embodied in 
the NBS Primary Standards. 

NBS Primary Standards are derived from the basic 
"SI" Units. 


The International System of Units (SI) is the "glue" 
that holds the whole structure together. 

what is a standard? 

It is possible to build a rugged platinum and iridium 
standard, but that standard would change, over 
time, as it became affected by its environment. While 
a standard could be arbitrarily defined without regard 
to the physical environment, such a standard would 
never be more than arbitrary. We could say that it 
was a standard derived or based upon a previous 
standard, or carefully examine the physical proper¬ 
ties and elements of nature and advantageously base 
the standards on these properties. In actuality, the 
determination and derivation of each of the various 
standards employs some or all four of these 
techniques. 

Consider this. The two most basic units of mea¬ 
surement, length and time, are derived as follows: 



fig. 2. All measurements can be "traced" back to NBS National Measurement System. 

Courtesy of the Copyright Owner, John Fluke Manufacturing Co., Inc. 
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fig. 3. Basic structure of the first operating calculable 
capacitor, built at NBS in 1960. The calculated "cross 
capacitor" is the average of the capacitance (per meter 
of length) of the capacitor formed by rods A and C and 
that formed by B and D. When the "guard" sections a, 
are kept at the same voltage as A b, b at the same volt¬ 
age as B, etc., then A, B, C, and D are very nearly as if 
parts of infinitely long rods. 


Courtesy of the Copyright Owner, John Fluke Manufacturing Co., Inc. 


length is based on the meter, which is a set number 
of wavelengths of radiation of the Krypton 86 atom. 
Measurement of time is based on the second, which 
is defined as a certain number of cycles of radiation 
of the Cesium 133 atom in the NBS atomic clock. 

In electronic communications, one of the most 
vital concerns is with the propagation of electromag¬ 
netic waves, the maximum velocity of which is 
limited only by the speed of light. Now that we know 
the exact value of length and time, it is possible — 
through the use of Maxwell's equations in electrody¬ 
namics and electrostatics — to precisely realize the 
relationships existing between permeability and per¬ 
mittivity of free space.* We can now derive one elec¬ 
trical standard from another (a technique mentioned 
earlier), and we do precisely this in the definition of 
the farad, the standard of electrical capacitance. 
Once we define the farad, all other electrical param¬ 
eters fall into place. 

defining the farad 

The farad was really not very precisely defined un¬ 
til 1956 when two Australian physicists, Thompson 

*<r (velocity of light) = — where /*„£ „ equals free space perme- 

ability and permittivity, respectively. Editor 


and Lampard, contrived a technique of precisely 
measuring the lengths of two parallel metal rods in a 
special configuration, measuring the speed of light, 
and then calculating the value of the permittivity of 
free space. (See figs. 3 and 4.) Extensive work at the 
NBS followed, and these techniques were refined to 
the point where we now know the value of a farad to 
within ±2 ppm (parts per million). Now that the 
farad, the unit of capacitance, is known, determina¬ 
tion of all other electrical units can follow. Impe¬ 
dance to the flow of AC is based on capacitive reac¬ 
tance formulas, and other electrical parameters such 
as current can be defined from this. 

It is known that a quadrature or four-element 
bridge is an electronic circuit that can be used to 
compare the impedance of capacitors, inductors, 
and resistors. (Refer to the lower left portion of fig. 
5.) A stable source of known ac frequency is all that 
is left to power the bridge. Since frequency is the in¬ 
verse of time and since time is quite well defined by 
the atomic clock in the NBS facility in Boulder, Colo¬ 
rado, we are home free. Realizing also that there is 
one frequency, called the resonant frequency, at 
which inductive and capacitive reactances cancel 
one another, we can now define the henry from the 
farad, since the farad is already known. In addition, 



MOVABLE SHIELO ROD 


fig. 4. Basic structure of the variable cross capacitor 
used as standard of farad and ohm. The capacitance 
calculated is the change in cross capacitance when the 
movable shield rod is displaced through a measured 
distance along the axis. (Most of the rod D has been re¬ 
moved so the shield rod can be better seen. Note that 
the variable cross capacitor does not need guard sec¬ 
tions. Omitted from this andthe preceding figure is the 
metal shield that encloses the entire device.) 

Courtesy of the Copyright Owner, John Fluke Manufacturing Co., Inc. 
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fig. 5. Derivation chart. 


Courtesy of John Fluke Manufacturing Co., Inc. 


through an AC-DC transfer technique, the ohm has 
been defined to better than ±0.06 ppm. In other 
words, the ohm was derived by calculating the in¬ 
ductance of a carefully designed coil, taking into ac¬ 
count all physical dimensions and the number of 
turns and type of wire used. 

An ac source was then applied to the coil, and by 
knowing its frequency and being able to calculate the 
coil's inductance, the third quantity in the formula for 
inductance reactance (the resistance in ohms) was 
then derived. 

the ampere 

In Ampere's equation, current and its conductors 
are defined with respect to magnetic force. But first 
— in this hair-splitting business of defining absolute 
standards — force itself has to be very well defined. 
You will recall from physics that force is equivalent to 
mass times acceleration. The mass standard in the 
form of a kilogram bar of iridium and platinum al¬ 


ready exists (in the BPIM, the French equivalent to 
our NBS). Next, we concern ourselves with accelera¬ 
tion — a special kind of acceleration, or the accelera¬ 
tion at local gravity at the site of the experiment. We 
derive acceleration by performing a drop test and 
measuring the distance traveled and the time elapsed. 

Having now established force and inductance from 
previous work on the quadrature bridge arrangement 
as a result of first knowing capacitance and time, we 
can proceed in defining the ampere absolutely by 
placing one free coil inside a fixed coil and attaching 
the free coil to the arm of a balance. Current is run 
through the coils; this counterbalances the grava- 
tional force, attracting a known mass which has been 
placed on the other arm of the balance. By opposing 
the downward force of local gravity on our known 
mass with magnetic fields resulting from the solenoid 
or magnetic "pulling" of our two coils and through 
Ampere's equation, an absolute determination of the 
unit of current, the ampere, is made. 
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the volt 

The last unit to determine in the set of electrical 
standards is the volt. This unit can be determined in 
one of two ways. First, a very precise one-ohm resis¬ 
tor could have one ampere of current passed through 
it; as a result of Ohm's law, a one-volt drop would exist 
across this one-ohm resistor (see fig. 6). This very 
precisely determined volt would then be compared to 
some standard saturated cells and the results of this 
comparison would then be the nominal mean value 
assigned to this reference group. By having a num¬ 
ber of standard saturated cells, the drifting of one cell 
to a few millionths of a volt above an actual volt 
would be offset by another cell drifting a few mil¬ 
lionths of a volt in the other direction and collectively 
averaging all readings, a mean or average would then 
be obtained. But there are two problems with this 
technique, which the NBS used until most recently. 
First, the cells drifted; and second, since the volt was 
defined as a result of first determining the ampere, 
the problem was compounded by the practice of pre¬ 
cisely redetermining the ampere only once or twice 
per decade. 

The second method of determining the volt was 
much better and resulted from the work of a British 
physicist, Brian Josephson. In 1962, he published a 
paper entitled "Possible New Effects in Supercon¬ 
ductive Tunneling" and won a Nobel Prize for what 
was later to be known as the "AC (alternating cur¬ 
rent) Josephson Effect." This discovery offers the 
computer industry semiconductor switching speeds 
approaching the speed of light and probably more 
importantly, offers a means by which the absolute 
volt can be very accurately determined. 

To understand this wonderful discovery, let's first 
examine what a Josephson junction is and how it is 
used. In its simplest terms, the Josephson junction 
is a frequency-to-voltage converter. The frequency/ 
voltage ratio is precisely equal to two times the ele¬ 
mentary electron charge divided by Planck's Cons¬ 
tant. The NBS places a resonant thin-film tunnel 
junction in an environment approaching absolute 
zero (0 degrees Kelvin or -273.15 degrees C) (see 
fig. 7). The result is a superconductor. Next, they in¬ 
terface the Josephson junction to an external volt¬ 
age comparator which is connected to a Reference 
Standard Cell and then apply a stable dc supply volt¬ 
age to the junction. This junction is irradiated with 
microwave energy from a Klystron tube that is 
phase-locked or precisely tuned by being locked to 
WWVB, the radio station at the NBS in Boulder, Col¬ 
orado, that broadcasts the atomic time signals. (The 
atomic clock's quartz crystal oscillator is extremely 
accurate, with a short-term frequency stability of 1 



A 



fig. 6(A) Block diagram of the overall voltage standard 
system, with a Josephson junction voltage reference 
for the potentiometer, which is used to calibrate stan¬ 
dard cells. (B) Josephson junction device mounted in a 
microstripline enclosure (with the cover removed from 
the box). 

Courtesy of John Fluke Manufacturing Co., Inc. 


part per 10 9 .) The Josephson junction then gene¬ 
rates a DC voltage between 1 and 10 millivolts, de¬ 
pending on the microwave frequency. The beauty of 
the system is that the resulting DC voltage has an ac¬ 
curacy approaching that of the Atomic Time Stan¬ 
dard; furthermore, this can be reproduced anywhere 
in the world where WWVB or its equivalent can be 
received by radio and then processed for phase-lock 
control. The total system uncertainty in this voltage 
determining scheme is less than five parts per 10 8 . 

The resulting junction voltage is transferred up to 
the 1-volt level and then used as a check standard on 
a reference group of saturated cells. This small group 
then serves as a check on the working standards used 
for the Bureau's voltage calibration services. 

ham radio 
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Morse Keyers & Trainers 


AEA produces the finest Morse keyers and trainers in the world. All AEA keyers operate with any 
standard keyer paddle and offer selectable monitor tone, selectable dot and dash ratios, full 
weighting and selectable dot and/or dash memory. In addition, all our keyers offer full, semi¬ 
automatic or straight key modes. The keyers and trainers are keypad controlled which 
significantly reduces the complexity of operation for all the features offered. Each keyer has 
separate + and - keyed outputs for keying any modern transmitter. All keyers and trainers 
operate from 12 VDC (or 117 VAC with optional model AC-1 wall adaptor) which makes them 
ideal for portable operation. AEA microcomputer-based products are all subjected to a full burn- 
in and test prior to shipment, as well as being designed for maximum R.F. immunity. 

NEW bt-1 

The BT-1 Basic Trainer is a hand-held computerized unit which teaches the code one character 
at a time at 18 or 20 words per minute. The BT-1 contains a self-paced training program that 
allows serious students the possibility of learning Morse to 20 wpm in as little as one month! 
Each character represents a separate practice session in which the character is first introduced 
by itself, and then presented 50% of the time along with all previously learned characters. There 
are no tapes to memorize, wear out. or break No programming skills are necessary; the BT-1 is 
very easy to use The tone oscillator can also be keyed for sending practice An earphone jack is 
provided for private listening. The BT-1 will go as high as 99 WPM 

in 1 WPM increments. A battery operated version, the BT-1P. is /V £Z rr KT-3 
available with wall charger and internal NICAD batteries. 


The KT-3 Keyer-Trainer unit uses the teaching program used in the BT-1 trainer. In 
addition, the KT-3 features a full function Morse automatic keyer for keying any modern 
transceiver, or for sending practice. Speed range is 18-99 wpm for transmitting and 1-99 

wpm for training. ^Ha 

The KT-2 Keyer-Trainer is a computerized keyer with all the features shown above, plus 
KT 7 Kever Trainer a Morse proficiency trainer.It is designed to increase your 
Keyer l rainer existing code as quickly as possible The unit can be set 
for beginning practice speed, ending practice speed, and 

■ duration of practice The microcomputer does all the rest by gradually increasing the 

speed during the practice time selected You can even select between fast code 
(Farnsworth) or slow code methods The characters are sent in 5 letter groups, or 
random word lengths. Two levels of difficulty can be selected; common Morse 
characters or all English Morse characters A 24.000 character answer book is provided 
for the 10 separate starting positions There is also random practice mode for which no 
answers are available , 

CK-2 Contester ™ 


The CK-2 Contester'* Keyer is the lowest cost auto¬ 
matic keyer available featuring an automatic serial number generator for contesting. 

The CK-2 keyer features a large 500 character message memory that can be soft- 
partitioned into as many as 10 sections An exclusive AEA edit mode makes it possible 
to correct mistakes made while entering messages or to insert words into previously 
established messages Two different speeds can be set for fast recall in addition to 

a stepped variable speed control. The CK-2 features 
MM-2 MorseMatic an automatic message repeat mode with variable 

delay-before-repeat for automatic CO transmis- 
sions or TVI testing 

^jVcSjVk The MM-2 Morsematic Keyer represents the most sophisticated paddle keyer ever 

\ 'Vj53rQy»\ designed and features two powerful microcomputers. The Morsematic incorporates 
\ C virtually all the features (except the preset and stepped variable speeds) of both the 

CK-2 and KT-2 shown above. In addition, the MM-2 offers an exclusive automatic 
beacon mode which is invaluable for 
meteor scatter, moonbounce scheduling, 
or beacon operation 


Brings you the 
Breakthrough! 


ADVANCED ELECTRONIC APPLICATIONS, INC 

P.O. Box C-2160, Lynnwood, WA 98036 
206/775-7373 Telex: 152571 AEA INTL 


October 1983 GB 15 


More Details? CHECK — OFF Page 111 







More reasons to call Calvert first: 


Lowest prices 
in America. 


Service you can 
depend on. 

Net 30 credit terms. 


Now introducing the additional convenience of 
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Minimum order $25.00 • Shipping charges extra 
F.O.B. East Rutherford, NJ. 


Prices and items sub/eci to change or withdrawal without prior notice 


COAST TO COAST TOLL FREE NUMBERS: 

To call NJ oltice 800-526-6362 (except Irom NJ) 

To call CA otto 800-421-7549 (except trom CA) 
t" H2 800-824-6232 (trom CA only) 


CALVERT H3 
ELECTRONICS, INC. 

One Branca Rd . E Ruthertord. NJ 07073 1355 Redondo Ave Suite 6 

201-460-8800 ■ TWX 710-989 0116 Long Beach. CA 90804 

Telex 4990274 213-498-3504 




unGan- 

Professional 
Heat Gun 

$99.50 

• Weighing only 28 ounces 

• Temperature is 975°F at nozzle 

• The unit has a 6 ft 3-wtre cord 

• 750 watts at 120 volts 


PO Box 6247 
Carson, California 90745 


CAILSIGN _ 

ADDRESS _ 

CITY _STATE _ZIP _ 

I ve enclosed a check oi money order lor S99 50 and 
S? 50 tor shipping and handling CA residents add sales lax 

1 Charge to □ MasterCard Visa 
ACCOUNT niALL DIGITS) 


EXPIRATION DATE I I 1 - 1 I I 

SIGNATURE REQUIREO 

IF USING CREDIT CARD_ 

Please allow 14 days tor delivery 


The T.E.L. Model CS-1100 
Total Communication System. 

AT LAST! There is a state-of-the-art CW/RTTY/ASCII 
communications system that meets the sophisticated 
operator's demands fora quality product. 


Feature 

CMOS uprocessor based 
Membrane Switch front panel. 
16 chr Intelligent LED display 
Super Narrow Filters. 

Built-in 110 VAC supply. 

500 chr Buffer (all modes). 
Parallel Data Pori 


Benefit 

No RFI problems. 
Insures reliability. 
Readable to 12 feet. 
No tuning required 
No extras to buy. 
Review received text. 
Connect to any printer 
or computer 
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rf synthesizers 

for hf communications: 
part 3 


Design and build 
a 5 to 5.5 MHz 
synthesizer 

The first two parts of this series discussed the 
basic PLL. This third section applies the developed 
theory to the design and construction of a 5.000 to 
5.500 MHz synthesizer that steps in 1 kHz incre¬ 
ments, demonstrates synthesizer design, and pro¬ 
vides some solutions to problems that may occur in 
synthesizer design. 

synthesizer specifications 

Loop performance specifications in a communica¬ 
tions application such as an LO in a receiver or trans¬ 
mitter are phase noise, spurious content, and lock 
time. The best phase noise performance can be ob¬ 
tained with multi-PLL synthesizers 1 if space, com¬ 
plexity, and design time are not a problem. But 
because a simple single-loop synthesizer can be 
made more inexpensively and compactly than a 
multi-PLL synthesizer, design and construction of a 
simple single-loop synthesizer will be discussed here. 

As a receiver LO, any spurs around the carrier can 
create spurious responses in the audio output. These 
spurs usually appear as reference feedthrough, 
power line (and harmonic) modulation of the VCO, 
and spurious oscillations in the VCO itself. Spurious 
oscillations in the VCO and power line modulation of 
the VCO are prevented by proper oscillator design, 
which includes good shielding and filtering. Refer¬ 
ence feedthrough is largely a product of proper 
choice of loop parameters (f n , £, etc.) and type of 
phase detector. 

In the design loop, -70 dBc was chosen as a rea¬ 
sonable reference feedthrough limit, and -40 dBc 
for any spurs created by power line 60 Hz (and har¬ 
monics). Since spurs at 60 Hz (and odd harmonics) 
originate largely from the power lines coupling into 
the VCO, shielding is an effective technique for re¬ 
ducing them. 120 Hz spurs are usually the result of 


power supply ripple modulating the VCO and can be 
suppressed by filtering. 

Lock time happens to be not only a function of 
loop bandwidth, but of frequency step size as well as 
the amount of frequency error, the designer con¬ 
siders acceptable for the "lock" state. Lock time for 
frequency synthesizers is usually specified as to 
within some A/of the desired frequency before some 
specified time. Our loop must be within 1 Hz in less 
than 100 ms with a 1 kHz step in VCO frequency. A 
very rough equation for lock time for much less than 
1 percent frequency error (relative to frequency step 
taken) is: 

t lock = 10/fp 

which is about 100 ms for a loop bandwidth of 100 Hz. 

the phase detector 

The design loop with an fRgp = 1 kHz requires a 
very narrow bandwidth to reduce reference feed¬ 
through, while a wide loop bandwidth is required for 
a fast lock time. This design uses a relatively wide 
loop bandwidth (f^ = 100 Hz) for rapid lock time. To 
achieve the -70 dBc reference feedthrough require¬ 
ment, a sample and hold (or an approximation of it) 
phase detector was used. 

The phase detector is part of Motorola's 
MC145151 PLL 1C. This phase/frequency detector 
goes tri-state (open circuit) with zero phase error at 
its inputs. As long as zero phase error is maintained, 
there will be no reference feedthrough. However, 
there is always a small amount of reference feed¬ 
through, since zero phase error cannot be maintain¬ 
ed indefinitely because of VCO drift, etc., which 
causes the phase detector to generate occasional 
corrective pulses (at an fREF pulse rate). 

programmable divider 

The MC145151 PLL 1C contains a programmable 
divider usable to at least 15 MHz at a supply voltage 
of 5 volts and a signal voltage of 500 mV peak-to- 
peak. The maximum division ratio is 16,383. It uses a 
straight binary input (not BCD), which facilitates link¬ 
ing to a computer, though notthumbwheel switches. 

By Craig Corsetto, WA60AA, 4312 Marlowe 
Drive, San Jose, California 95124 
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the VCO 

In this narrow-loop bandwidth synthesizer design 
low spurious content and good phase noise perform¬ 
ance directly relate to the VCO physical and electrical 
design. In addition it is also important that the VCO 
has a low frequency drift rate (to reduce reference 
feed-through), linear transfer function (to keep loop 
bandwidth and damping reasonably constant), and 
be well filtered and shielded (to reduce modulation of 
the VCO by power supply ripple and induced 60 Hz 
from power wiring). 

VCO frequency drift can increase reference feed¬ 
through by forcing the phase detector to generate 
correction pulses (which are not completely filtered 
by the loop filter) which in turn modulate the VCO. 
This is especially important when the reference fre¬ 
quency is close to the loop bandwidth, as is the case 
in this loop. Common contributors to frequency drift 
are the varactor diodes, toroidal core inductors in the 
resonator (if used), or excessive power in the reso¬ 
nator (unfortunately one of the requirements for a 
high signal-to-noise floor ratio for the oscillator). 


Because a short lock time is required and fRgp is 
close to the loop bandwidth, then Kvco must be fair¬ 
ly constant across the VCO frequency range in order 
to hold the loop bandwidth close to its designed 
value (and therefore reference feedthrough). Usually 
all that is required is to use the most linear section of 
the VCO tuning curve; its size dependent upon an ac¬ 
ceptable value of nonlinearity. If the section of the 
VCO tuning curve used is small, this means a higher 
Kvco and the VCO will be more sensitive to un¬ 
wanted signals on its tune line. The approach chosen 
here is to use a linearizer in combination with the 
VCO (fig. 1) to very closely approximate a linear VCO 
tuning curve (constant K V co)- 

the VCO linearizer 

Fig. 2 shows the tuning curve for the VCO used in 
the design loop, with its 4.3:1 variation in Kvco- 
Since this is significantly more than the 1.1:1 varia¬ 
tion in Kn, (across the synthesizer frequency range) 
the effects of Kn on loop gain can be neglected in the 
following analysis. 

With Kvco the major cause of loop gain variations, 
its effects on f n and £ can be calculated: 

A* = = VO = 2.07 (1) 

K, (MIN) 

Assuming that the loop bandwidth is 100 Hz and 
the damping factor equals 2 when the loop gain is 
greatest (i.e. Kvco is at its maximum), then the ef¬ 
fect of the 4.3:1 variation of Kvco can be calculated: 

f _ _ f§_ 

j n - --- - -- 

V2£2 + i + V(2£ 2 +1) +1 

= 100/4.25 = 23.53 Hz (2) 

And/„ (MIN) = /„ (MAX)/A K 
= 23.53/2.07 = 11.37 Hz 
UMIN) = UMAX) / A k = 2/2.07 = 0.97 



fig. 3. Adding the linearizer transfer function to that of 
the VCO to achieve a linear transfer function. 
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fe = fn V# 2 + 1 + -4(2? + 1)2 + 1 

= 11.37 Hz (2.44) = 27.74 Hz (3) 

which results in a 100/27.74 (3.6:1) change in loop 
bandwidth with its resulting effect on lock time. 

The linearizer is designed to have a response that is 
the inverse of the VCO (nonlinear) transfer function 
so that when the linearizer is added to the VCO it will 
have the effect of producing a linear VCO tuning 
curve with constant Kvco (fig- 3). 

The linearizer is implemented (fig. 4) using resis¬ 
tor/diode sections 2 and a voltage divider network in 
order to individually modify the slope of the linearizer 
transfer function as each resistor/diode section is 
forward biased. (As V L decreases, successive diodes 
are turned on modifying the slope of the V L versus V t 
curve). 

The method used to design the linearizer required 
the following steps: 

1. plotting Kvco versus V t and then determining the 
VCO range to be linearized, 

2. calculating the quantity of resistor/diode sections 
required for the maximum allowed variation in Kvco 
(realizing that this is only a segmented approximation 
of the required transfer function to achieve a linear 
VCO tuning curve), 

3. calculating the voltages for the voltage divider, 

4. calculating the resistor values for the resistor/ 
diode sections. 

The VCO frequency range to be linearized is 
roughly 4.92-5.6 MHz which allows for some drift in 
frequency. The Kvco at these two frequencies are 
1070 ( 10 3 ) and 250 ( 10 3 ) rad/sec/volt. The number of 
resistor/diode sections needed for the linearizer are 
approximately: 

l Q ^VCO {MAX) 

° g K yep (MIN) 

log AK v co (4) 

where AKvco' s the allowed variation in Kvco after if 
is linearized. For the design loop, it was decided that 
Kvco will be allowed to change by only 30 percent so 



fig. 4. Linearizer using multiple diode/resistor sections 
to approximate the desired transfer function. 



AKvco = 1 -3. (Once again, neglecting Kn, if Kvco is 
the only source of loop gain variation, it varies only 
by 30 percent, then f n and £ will vary only by the 
square root of this, or 14 percent. This is acceptable.) 

Therefore the number of resistor diode pairs need¬ 


ed are: 


n 


log 


10701103) 
250(10?) 
log 1.3 


5.54 


It is decided to use 5 resistor/diode pairs instead of 6 
even though this means a slightly higher error. This 
error is approximately: 

/ K vco (MAX) 

° e K vco (MIN) 

AA 'VCO = 10 n 

log 4.3 

= 10 6 = 1.337 (5) 


Knowing AKvco the voltage divider voltages can 
be calculated. In fig. 5 a mark for every 33.7 perent 
increase in Kvco (starting at the low end of the Kvco 
plot, or 250 (10 3 ) in the example) corresponds to a 
voltage on the VCO tune line, V t . If all the calcula¬ 
tions are computed correctly, then the last computed 
point should correspond to the maximum Kvco of 
the range over which the linearizer was designed to 
work {1070 • 10 } ). 


K vco (B) 


Kvco (Q 


= 1-337 K vco (A) 

= 1.337 • (250 • 103) = 334.25 • 103 

= 1.337 Kvco (B) 

= 1.337 *(334.25* 103) = 446.89*103 


K vco (D) 


1.337 K vco (C) 

1.337 • (446.89 • 10 3 ) = 597.5 • 103 
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Kvco (E) = 1-337Kyco (D) 

= 1.337 • (597.5 • 103) = 798.8 • 103 

and fora check 

Kvco(F) = 1.337K vco (E) 

= 1.337 • (798.8 • 103) = 1068 • 103 

which is very close to 1070 • 10 } = K V co(MAX). 

The corresponding trip voltages (where the 
resistor/diode combination starts conducting) are: 

Va = 12.25 volts Vq = 6.05 volts 

Vb = 9.35 volts Vg = 4.60 volts 

Vc = 7.70 volts Vp = 3.50 volts 

The voltage divider component values are chosen 
such that the current through them is much higher 
than the maximum current through the diodes to 
keep the voltages Va through Ve constant. 

To calculate the resistor values R1 through R5 and 
Rd, the voltage V|_ that corresponds to the voltage V t 
(especially at the trip voltages Va through Ve) must 
be determined. This is done by letting Va' equal Va 
and then linearly scaling the voltages Vb' through 
Vp' such that these voltages are always less than 
their corresponding voltages Vb through Vp (fig. 2). 
This means that V|_ will swing through a larger range 
of voltages ( -9.25 to 12.25) than V t , (3.5-12.25) as 
detailed below: 

V A ' = 12.25 (V A ' = V A ) 

V B ' = 8.2 (V B ' < V B ) 

V C ' = 4.9 <V C ' < V c ) 

Vp' = 1.4 (Vp' < Vp) 

V E ' = -3.25 (V F ' < V E ) 

V F ' = -9.2 (V F ' < V F ) 

By assuming perfect diodes (i.e., no forward volt¬ 
age drop), resistors R1 through R5 can be determin¬ 
ed. To keep the current through the diodes at a mini¬ 
mum Rp should be fairly high (46.4k chosen here). 
By knowing what voltage the linearizer requires at its 
input (V|J to generate a corresponding voltage at the 
output, (V t ) (fig. 2) resistors R1 through R5 can be 
calculated (fig. 6). 

Power supply ripple is kept off the VCO tune line 
by using a Darlington transistor with a large RC time 
constant in its base that buffers the voltage to the 
linearizer voltage divider. 

Ideally, the linearizer provides a perfectly constant 
Kyco across the VCO tuning range. Because the line¬ 
arizer is synthesized using linear segments (and these 
linear segments are really nonlinear due to the imper¬ 
fect diodes), there will still be a non-constant Kvco 
(non-linear VCO tuning curve), though vastly im¬ 
proved. Fig. 7 shows the measured Kvco versus Vp 
using the linearizer and is compared to fig. 5 to show 
the improvement. The error appears to be very close 
to the calculated value of 33.7 percent. 


loop filter 

With Kvco almost constant and K^ and Kn defin¬ 
ed, the loop filter components can now be determin¬ 
ed. Looking at fig. 7, the minimum and maximum 
values for Kvco are: 

Kvco(MAX) = 250 • 103 
Kvco(MIN) = 190 • 103 
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TU 470 


TU-470 

• Full featured RTTY fo 300 baud 
plus CW terminal unit. 

• 3 Shifts, active inters, remote 
control, xtal AFSK, FSK, plus 
much more. 

Suggested retail price. $499.95 
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TU-170A 

• Single shift RTTY terminal unit. 

• Xtal AFSK, FSK, active-tiIters and 
more. 

Kit $189.95 

wired $289 95 




For OSCAR 10 and Russian 
Satellite Communications 


2M-I4C 

KLM's Circular Polarized antennas have been specifically de¬ 
signed to optimize OSCAR 10 and Russian satellite operation. 
Quality workmanship and superior design, yield virtually per¬ 
fect circular patterns over the satellite operational bandwidth. 
Enjoy less Multi-Path Distortion, less Flutter, Fade, and better 
S/N Ratios, with comparable performance on transmit. 

Both the 2M-14C and 435-18C sport virtually unbreakable 3/16 
rod parasitic elements anchored thru the boom, tolded dipole 
driven elements produce excellent physical and electrical sym¬ 
metry for years of constant performance. 


Specifications: (2M-14C) 

BANDWIDTH: ..144-150 MHz 

GAIN: .IldBtlc 

BEAMWIDTH: .48 

FEED IMP: .50 ohm unbal. 

BALUN: .4:I2KW 

CIRCULARITY SWITCHER: ... 


BOOM LENGTH:.12 9 

VSWR:.1-2:1 

WINDLOAD: .125 sq. ft. 

WT. (LBS): .7.5 

EI.LIPTICITY:.: 3 dB Max. 

. tf:. INCLUDED 


TRS-80* RTTY/CW 

ROM-116 Interlace for model I, III. 
IV (16K MIN). All standard Baudot 
& ASCII rates to 1200 baud. Text 
editing, auto CW/ID. split screen, 
RTTY art. 8i much more. Proven 
reliable & available on tape or 
disk. Disk MAILBOX software 
available too. Call or write (or 
more details & special prices. 

"Trademark ot TANDY CORP 

FOR MORE INFORMATION AND SALES 
ONLY PLEASE CALL 

1-800-HAM-RTTY 

© Flesher Corporation 

PO BOX 976 
TOPEKA, KS. 66601 


The 435-18C is a star performer, an 
optional CS-2 circularily switcher 
puts left, and right-hand circular 
control In your shack, and doubles 
as a two port divider/impedance 
transformer for single feed line 
convenience 


Specifications: (43548C) 

BANDWIDTH: '. . 420-450 MHz 
BOOK#LENGTH: ........7.3 ft. 

BEAMWdgni: .44 

WT,(I BS)! *.4.5 

MAST DIA: ,.... Cen- Rear/1 Vi 



GAIN: . ‘f0” • • 12 dBdc 

FEED IMP: 50 ohm unbal. 

BALUN:.f!... 2-4:1. IKW 

EI.LIPTICITY: .3dB MAX. 


CIRCULARITY SWITCHER.7T..ICS-2) OPTIONAL 

i m 

bee vow local KLM dealer or write for our complete catak 

IkifSt elect i vnics Inc. 

PO. Box 816, Morgan Hill. CA 95037 


130 

More Details? CHECK-OFF Page 111 
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new! 

your personalized 
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PRETUNED-ASSEMBLED % FOR ALL MAKES AM- 

ONLY ONE NEAT SMALL f ATEUR TRANSCEIVERS f 

ANTENNA FOR ALL BA GUARANTEED FOR 2000 

NDS' EXCELLENT FOR WATTS SSB INPUT FOR 

APARTMENTS' IM NOVICE AND ALL CLASS 

PROVED DESIGN! AMATEURS* 

COMPLETE with 90 ft RG58U-52 ohm !(«dlot. and 
PL259 connector, ln«ulaior». 30 »t 300 to teat dacron end 
auoporta. center connector with both in lightning arrester and 
italic dlacharge LowSWR orer all band* -Ttaiera uauafty NOT 
NEEDED* Can be used at inserted Va - slope's - in attlca. on 
budding tops or narrow tots The ONLY ANTENNA YOU WILL 
EVER NEED FOR ALL BANDS' NO BALUNS NEEDED' 

80-40-20-15-10--2 trap - 104 fl -Model 99BBUC S99 95 
40-20-15-10 — 2 trap -- 54 ft - Model lOOIBUC SO8 95 
20-15-10 meter - 2 trap- 26ft - Model 1007BUC *97 95 

SEND FULL PRICE FOR POSTPAID INSURED DEL IN USA 
(Canada la *5 00 eatra for postage - clerical- customs etc) or 
order us mg VISA - MASTER CARD - AMER EXPRESS 
GWe number and ei date Ph 1-308-236-5333 9AM • GPM 
week days We iMp m 2-3 days ALL PRICES MAY INCREASE 
SAVE • ORDER NOW' All antennas guaranteed for I year 

lO day money bach trial if returned m new condition' Made in 
USA FREE INFO AVAILABLE ONI Y FROM 
WESTERN ELECTRONICS 

Dept AR. IQ Kearney. Nebraska. 68847 


MAN^M^jVltoRP. 

P O BOX 191385/DALLAS, TEXAS 75219 
PHONE: (214) 739-1044 


SAW ELECTRONICS 


145 North Mam 
Bountiful UT 84010 


Suggested Retail $259 00 

Special S74.95 ^ 175 

2 Year Warranty 


(801) 295-1166 

Dealers Wanted • COD S 


ALL BAND TRAP ANTENNAS! 


QUALITY MICROWAVE TV ANTENNAS 
1.9 to 2.6 GHz 
Frequency Range 

Complete System (Pictured) 


20 Parabolic Dish 

Pre-Assembled Probe with Down 
Convertor. Power Supply and 
tuner Switch 63 ol HG 59 U 
Coen with Connector. Trans 
former tor 75 to 300 Ohms All 
Mountma Hardware for Fast and 
Easy Installation 


A new challenge in the amateur radio world., 

Introducing 2m & 6m SSB/CW QRP Transceiver kit . . . 


MX 2 (144 MHz band) and MX-6Z (50 MHz band) SSB/CW QRP... 

Transceiver offers the user unlimited challenges in QRP. 11 
creates a new dimension in amateur radio operation and lots ot 
tun to play with The major circuits are factory assembled and 
tested to insure superior performance Just solder a few 
wires to switches and connectors and you are in operation No 
special tools are needed, only about one hour of your time 
assembling, and you are ready to challenge the amateur world 

FEATURES 

■ 200mW for MX-2 and 250mW for MX-6Z 

■ MOS FET receiver tront-end 

■ Noise blanker built In 

■ Single conversion receiver 

■ Built-in CW keyer 

■ VXO controlled (+ 50kHz per channel) 

• External microphone and speaker jacks 

■ High quality crystal litter (7.8MHz) 

■ Provision for external DC operation 

■ 6 x AAA dry-cell or 9V transistor battery 

SPECIFICATIONS 

~ Dk. • Model MX-2 144MHz band SSB/CW 

\ Transceiver 

• Model MX-6Z 50MHz band SSB/CW 
Transceiver 

• Operating Mode A3J (USB). A1 (CW) 

• Maximum Output Power: 200mW 
(MX-2). 250mW (MX-6Z) 

• Spurious Output Greater than 40dB 
down 

• Sideband Suppression Greater than 
40dB 

• Receiver Sensitivity less than 0 5uV 
tor 15dB S/N 

• Frequency Tuning Range Maximum 
i 50kHz per channel 

• No of Channels 2 


$129.95 semi-knock-down ki! with channel 
crystal (one channel) and assembly instructions. 


Order today -direct or from HENRY RADIO (800) 421-6631. To order direct include 
$3.00 shipping/handling. From California add sales tax. VISA/MC orders welcome, 
We will pay shipping/handling charge for all prepaid orders NO C.O.D. PLEASE. 


ACE cnmmimicnUnns. Inc : 

2832-D WALNUT AVENUE TUSTIN CALIFORNIA 9?680 17141 544 8281 

TELEX 655-306 


















The values for K n (MAX) and K n (MIN) were as 
stated before: 

K n (MAX) = 200 • 10-6 
K n (MIN) = 181.82 • 10-6 
K 0 = 0.398 volts/radian 

Assuming K VC o(MAX) occurs at K^(MAX) and 
Kvco(MIN) at Kn(MIN) (for worse case open loop 
gain variation) then: 

K t (MAX) = 19.9 
K t (MIN) = 13.75 

Variations in f n and £ are: 

It was decided to have a damping factor of approx¬ 
imately one, but since it will vary by A K = 1.2 the 
lower value of £ will be set at £ = 0.95 and the max¬ 
imum value will then be £ = 0.95(1.2) = 1.14, 
which, as discussed before, corresponds to the max¬ 
imum loop bandwidth of 100 Hz. Using this informa¬ 
tion both f n (MAX) and f n (MIN) can be calculated: 


UMAX) = 


MM AX) 

V 2£ 2 +1 + v (2£2 + lp~n 

= 100/2.708 = 36.92 Hz 


and 

f n (MIN) = f n (MAX)/A K = 36.92/1.2 = 30.77 Hz 


With maximum values of damping, loop natural 
frequency, and loop gain known, the two time con¬ 
stants for the loop filter can now be determined. 


h ~ 


K< 

fwj 2 


t 2 - - 


At fvco = 5.00 MHz the loop gain is at its max¬ 
imum corresponding to maximum values for f n , f@, 
and £. Using these maximum values the time con¬ 
stants are: 


11 - 


12 = 


19.9 

(2*36.92)2 

2(1.14) 

2*36.92 


369.8 ns 


9.828 ms 


Using minimum values of K t , f n , and £ should pro¬ 
duce the similar results: 


calculated using ti and t 2 , there are two areas that 
will restrict the values of R1 and Cl and should be ex¬ 
amined (fig. 8). These areas are leakage currents and 
phase detector output current. 

With the loop in lock the phase detector is in an 
open-state mode and does not "source” or "sink" 
current to the integrator, thereby allowing the inte¬ 
grator to hold its charge. Therefore the voltage out of 
the loop filter is constant. However, leakage currents 
will either add or subtract charge from the integrator 
capacitor causing the loop filter output voltage to the 
VCO to vary, changing its frequency. The loop then 
corrects for this frequency shift during the next refer¬ 
ence frequency clock cycle. This means that a signal, 
at a frequency equal to the reference frequency and 
of an amplitude dependent on the leakage current, 
will be on the VCO tune line and thus modulate it 
(reference feedthrough). 

Given the equation for the integrator: A V out 
= I/C (At), where I is the leakage current, At = 1/f, 
and C is the integrator capacitor (Cl), C is really the 
only variable available to the designer. (f R EF is fixed, 
and I is the leakage current of both the phase detec¬ 
tor in its open circuit mode and the bias currents of 
the (LF-356) op-amp used in the integrator. The 
leakage current for the phase detector is 1 
nanoampere and for the op-amp is about 10 pico 
ampere. The phase detector leakage predominates 
and so the op-amp leakage can be neglected.) 

With maximum acceptable spur level of - 70 dBc, 
and knowledge of Kyco(MAX), the maximum refer¬ 
ence feedthrough voltage on the VCO tune line can 
be approximated, then the smallest value of Cl for 
that reference feedthrough voltage can be calculated 
(given the leakage current). 


v l (p-p) = 


P SSB 
, 2 0 
8*f m 10 

Kvco(MAX) 


-70 

8* (1kHz) 10 20 
250 • W 


= 31.8/iV(p-p) * 32j*V(p-p) 

where V L = (p-p) reference feedthrough signal 
voltage 

Pssb = single sideband spur level in dBc 
f m = reference feedthrough signal frequency 


13.75 
(2*30.77)2 


h - 


2(0.95) 
2*30. 77 


367.8 ns 


9.83 ms 


Although the loop filter components could now be 


The minimum value of Cl is: 

Cl (MIN) = (I) fy = (I) 

= 1 nA / J-Q 3 s \ = 0.031 /iF 
V 32 M v / 
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R1 (MIN) = (5—2.5)/500/xA = 5000 ohms 


Vcc =SV 



PHASE DETECTOR 


fig. 8. Phase detector (in its open-circuit mode) plus 
loop filter. 


where I is the leakage current and V is the calculated 
reference feedthrough voltage for a -70 dBc spur 
level. 

The smallest value of R1 is determined by the max¬ 
imum current the phase detector can develop which, 
for the MC145151 is about 500 /xA. With the maxi¬ 
mum phase detector voltage of approximately + 5V 
and the other extreme at (a virtual) 2.5V then: 


The loop filter components can now be calculated 
by letting R1 = 5000 and solving for Cl: 

Cl = 1 1 / R1 = 367.8/xs/5000 = 0.0736 /xF 

which fortunately happens to be greater than the 
minimum value for Cl calculated before. Letting Cl 
take on a more practical value, Cl = 0.068 /iF, R1 
can be recalculated: 

R1 = 367.8/xs/0.068/xF = 5410 ohms 

Calculating for R2: 

R2 = t 2 /C1 = 9.83 ms/0.068/xF = 144.5K 

or 147K, a common value in 1 percent resistors. Both 
R1 and Cl are within the desired limits. 

For prefiltering ahead of the loop filter R1 is split 
into two series resistors and a capacitor is tied be¬ 
tween their common points and ground. 

A unity gain inverter using a low noise op-amp 
follows the loop filter for required signal inversion 
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for negative feedback in the phase-locked loop. 
Another filter pole is added to the loop by the addi¬ 
tion of a 0.01 /xF capacitor across the inverters' 
feedback resistor. Like the pre-filter ahead of the 
loop filter, this pole is located at a frequency well out¬ 
side the loop bandwidth. 

loop performance 

This synthesizer (fig. 9) performed according to 
specifications immediately after completion. The 
only problem was excessive 60 Hz (and its odd har¬ 
monics) spurs which were solved with proper shield¬ 
ing. A Hewlett-Packard HP8568 spectrum analyzer 
was used to measure phase noise and spurious 
responses. Fig. 10 uses a wide-frequency sweep to 
show the general "cleanliness" of the synthesizer 
output for large frequency offsets from the carrier. 
The noise pedestal around the carrier is that gener¬ 
ated by the spectrum analyzer. 



fig. 10. Phase and amplitude noise spectrum of the synthe¬ 
sizer for large offset frequencies ( ± 500 kHz). 


Fig. 11 is a SSB phase (and amplitude) noise 
plot of the synthesizer output using a 5-kHz linear 
sweep. The spurs are caused by the phase detec¬ 
tor; examined closely, they can be seen to be two 
noise peaks centered around where the reference 
feed-through spur should be. Upon close examina¬ 
tion the reference feed-through was greater than 
-70 dBc, as designed. Unfortunately temperature 
effects on phase detector leakage current were not 
taken into account (as well as the variations in leak¬ 
age current among MC145151's) and the —70 dBc 
spurrequirementisexceededasthe MC145151 heats. 

Fig. 12 is a narrow spectrum view of the synthe¬ 
sizer using a 500 Hz sweep. This shows what rea¬ 
sonable shielding and filtering can do to minimize 
spurs. The 60 Hz spurs, originally only -30 dBc, 



fig, 11. SSB phase and amplitude noise spectrum for up to 5 
kHz offset. Spurs are actually two noise peaks centered 
around the reference feedthrough spur. 



fig. 12. Close in phase and amplitude noise spectrum of syn¬ 
thesizer showing no perceptible 60 Hz or harmonic related 
spurs. 

were reduced an additional 15 dB by optically 
shielding the varactor diodes, and by more than 30 
dB through magnetic shielding of the synthesizer. 
The 120 Hz spurs were taken care of by using a Darl¬ 
ington transistor as an active filter for supply lines to 
sensitive parts of the synthesizer (i.e., VCO, 
linearizer, etc.). 

Fig. 13 is a phase noise plot of the synthesizer at 
5 MHz. Since the phase noise past the loop band¬ 
width (offset frequencies greater than fp = 100 
Hz) is equivalent to that of the open loop VCO, while 
loop bandwidth and damping are held fairly con¬ 
stant, then the phase noise plot taken at any other 
frequency within the synthesizer range will be essen¬ 
tially identical. 

The lock time was examined by changing the 
programmable divider by one (Afvco = 1 kHz) and 
measuring the voltage settling time at Vi for a 
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fig. 13. Phase plus amplitude noise for the synthesizer 
at 5.000 MHz. 


roughly 1 percent frequency error. This turned out to 
be about 30 ms, much less than the 10/f/j calculated 
(which shows just how rough an estimate of 10/f^ 
is). 

using the Bode plot 

Another method used in designing the loop filter, 
as well as a check and debugging aid, is by using 
the Bode plot. This is done by plotting the transfer 
function of K t = K 0 K yC o k n. then plotting the 
desired transfer function of K$ Kp K VC o &n- Sub¬ 
tracting the two gives the required transfer function 
of the loop filter from which the time constants for it 
can be derived. 



In the example loop, K t = 19.9 (at fyco = 5.0 
MHz). A plot of K, would have a 6 dB/octave slope 
crossing zero at a frequency of: 

f = K,/2 t r = 19.9/2 tt = 3.2 Hz 

The desired open-loop response, Kp K VC o K n 
(fig. 14) crosses the desired bandwidth % = 100 Hz 
with a 6 dB/octave slope at unity gain, then in¬ 
tersects and assumes the 12 dB/octave slope of a 
line that crosses unity gain at: 

f = ^ . — = 39.4 Hz 

/ 2 $ 2 ~+ 7 + n / ( 2$2 + l ) 2 + 7 

where the desired value of damping is one. 

Subtracting K t from Kp Kyco k n (the desired 
total open-loop response) gives Kp as shown in fig. 
14. The 6 dB/octave slope of Kp levels off at fz at 
A = 30 dB. The resistor ratios for the loop filter (fig. 
8) are: 

R2/R1 = Y = 10 A/2 ° = 10 + 30/20 = 31.62 

The time constants are: 

t 2 = 1 /(27rf z ) = 1/(2x 15.5 Hz) - 10.27 ms 

tl = t 2 /Y = 10.27 ms/31.67 = 324.2 ^s 

As expected, these are very close to the earlier 
designed values. 

This plot could further include all poles and zeros 
in the loop to spot potential problems (i.e., too much 
phase shift where it may cause loop instability). 

conclusion 

This synthesizer should work fairly well as an LO 
for a receiver or transmitter if a 1 kHz step is small 
enough. For a synthesizer requiring smaller frequen¬ 
cy steps a different configuration may be used, in¬ 
loop mixing with a VXO being a good choice. 

It is important to realize that this synthesizer 
wanted a fast lock time with low reference feed¬ 
through, and paid a rather high price — i.e., inclu¬ 
sion of the linearizer — for it. If a longer lock time is 
acceptable (lower fp to accommodate variations in 
loop gain), the linearizer can be left out of the circuit, 
simplifying the design. However, in the application 
for which this synthesizer will be used (frequency 
scanning), a rapid lock time is desirable. It also must 
be mentioned that as f# decreases, the loop will have 
increasing difficulty in tracking mechanical vibra¬ 
tions, and even its own VCO drift. 
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Star Performers! 

ICOM's VHF/UHF Pairs for Satellite Communications 


Oscar 10 Are you ready? 
Join the future of amateur 
satellite communications with 
ICOM VHF and UHF transceivers 
Read why ICOM is ...Slmftlv 
i hf Hr si tor satellite 
communications 


IC-271A/471A Twins 

This now series of VHI UHI 
base stot.ons otters a 
combination ot features and 
• evibiiifv found in no other 
•tanscvveis anywhere tor 
•ece . <nq MOPE .downlink the 
C J 'lA features a less than 0 5 
m crovo't tor 10dB quieting SSB 
reco ver plus an optional mast 
mounted Pa As t! t preamplifier 
w'tn a lodB gain 

T hirt\ two tunaoie memories 
*eep me iC 4 71A ready to go on 
frequency ana to monitor the 
oeacon frequencies A good 
no se b anker plus an-mode 
squetcn make listening a real 
pleasure 10H; variable speed 
tuning which automatically 
ships - c 100H; when needed 
ana a ow no.se PIL that locks to 
10Hz makes 'he frequency 
•esc u' on of 'he COM Twins 



second to none tor MOPE B 
use the IC 471A features a 10W 
SSB transmitter with variable 
power control 

The same basic features ot 
the IC-471A apply to the IC-271A 
and an optional internal pie 
amplifier with front panel switch 
is available The C-271A 



transmitter features 25W of 
transmitter pow-er 

The iC 471A and the C-271A 
both nave options for computer 
interfacing The ICOM BUS is 
brought out through an optional 
interlace to the back of 'he 
radio From this point it may be 
routed to the COM computer 


interlace terminal mounted n a 
matchmq box 'no' w conyer* 
the ICOM BUS to PS232C 
standard Allowing compu'er 
control of PO'h fiansce .er units 
this capability p us the an'enna 
tracking programs dyd OP O fC 
Oscar 10 win make 'he C-2'fA 
and 471A twins 'he u ' mate 'C' 
computer control c you’ sate ’e 
operations 

IC-290H/IC-490A TWins 

ICOMs C-20Cih ana IC 40 ;a 
mount together as a s’ackap e 
moyrn'abie pa r 'nar ote'S 
versatility portab \ ana sa'e 'e 
capability ,n an .ncrea oy s^a 
size These un.ts are eosi y n u ng 
from your ham snack bench 
taken on portable opeta'ons c 
used mobile 

Each lea'ures m u 'ce 
tuning rates memories 
EM SSB CW programmable 
scan and priority tunc' on and 
an alt mode saue-cn '•’e C- 
290H nas a 25v\ 'ransm tter me 
IC 49QA 10W Bo'h ot mese 
'ransceivers are nign aua -y 
designs by COM ana offe' a 
the flexibility needed for sa'e 'e 
operations 
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The Bearcat DX1000 
makes tuning in London 


Direct access keyboard tuning 
brings a new level of simplicity 
to shortwave radio. With the 
Bearcat " DX 1000, dialing in the 
BBC in London is as easy as 
dialing a telephone. And you can 
switch from the BBC to Peruvian 
Huayno music from Radio Andina 
instantly. Without bandswitching. 

Featuring the innovative 
microprocessor digital technology 
made famous by Bearcat scanner 
radios, the DX 1000 covers 10 kHz 
to 30 MHz continuously, with PLL 
synthesized accuracy. But as 
easy as it is to tune, it has all 
the features even the most 
sophisticated "DXer" could want. 
10 memory channels let you 
store favorite stations for instant 
recall—or for faster "band- 


scanning” during key openings. 
The digital dis- 
play measures 
frequencies to 
1 kHz, or at the 
touch of a but¬ 
ton, doubles as 
a two time zone, 24-hour digital 
quartz clock. A built-in timer 
wakes you to your favorite 
shortwave station. Or. it can be 
f programmed to activate 
: | peripheral equipment like a tape 

I recorder to record up to ten 
different broadcasts—any 
} frequency, any mode—while you 
are asleep or at work 

The DX 1000 also includes 
independent selectivity selection 
to help you separate high- 
powered stations on adjacent 


frequencies. Plus a noise blanking 
system that stops Russian 
pulse radar interference. 

There's never been an 
easier way to hear what the 
world has to say With the 
Bearcat DX 1000 shortwave 
radio, you have direct access to 
the world 

For the name of your 
nearest retailer dial toll-free... 

1-800-SCANNER 

Frequency Range: 10 kHz to 30 MHz continu¬ 
ously Tuning: Direct keyboard entry selectable 
3 or 24 kHz per revolution knob tuning, or manual 
step tuning in selectable t 99 kHz steps Sensi¬ 
tivity: t 0 pV AM 0 5 pV CW/SSB/FM I 6-30 
MHz Image and IF Rejection: 70 dB or more 
Memory: 10 frequency capacity Frequency 
Stability: Better than 100 Hz alter warm-up 
Modes: AM/LSB/USB/CW/FM AGC: Select 
able I ast / Slow release times Filter Bandwldths: 

2 7 kHz 6 kHz and 12 kHz Filter Selection 
Independent ol Mode. 


Rpnhrnl- nv 1000 

shortwave radio. 
Direct Access To The World. 



DK1000 


I Mm Im Company 
I Division til M.i'si.o (.nip of imli.ina 

^ WXi l .isi County l inw Hd.nl 
CtJintMMliind Indiana 46??9 


• Copyright 1983, Muv •> Corporation of Indiana 
























































Amazing new solid- 
state oscilloscope... 

fits in the palm of your hand 




CRT oscilloscopes just became 

obsolete! The revolutionary new solid-state digital 
LED Pocket-O-Scope does it all, in a 4-ounce package you 
can put in your pocket. 

I .!>> to use Ideal for the hobbyist or the technician. The 
Pocket-O-Scope is 100% solid-state, focus and brightness 
on the 210 point, high-intensity illuminated screen are elec¬ 
tronically self-controlled. The trace is always in sharp 
focus. Zero and sweep positions are maintained automati¬ 
cally. Zero-reference, or cross-over line is always centered 
for full trace minimum on the screen. Automatic internal 
circuitry always assures a properly positioned wave form. 

4 solid-state controls do it all. The only knobs on the 
Pocket-O-Scope are for positive and negative sensitivity 
and for coarse and fine synchronization of the frequency 
of the incoming signal. The easiest to use, full capability 
scope available! 

>i mu (U'm lii.mn ut. The Pocket-O-Scopc is the culmina¬ 
tion of years of development in high technology, micro¬ 
electronic components and digital design. 

, tin i All solid-state, digital design • Hand-held or 
bench operation • High resolution 210 point, 1.5" square 
display • Battery or A/C operation with adapter • Factory 
calibrated - never requires recalibration • Full function, 
single trace capability plus '/j channel dual trace and signal 

inverter • Full 
overload protec¬ 
tion to prevent 
damage to scope 
• Automatic 
zero voltage 
centering • 
Automatic free 
run or locked 
image • Auto¬ 
matic full hor¬ 
izontal sweep 
circuit • 
External 
input/output 
for add-on 
capability 
Specifications 
5 Megahertz 
bandwidth • 
Sensitivity- 
vertical, 
I0MV • 
Accuracy 
± 3% on 
wave forms - 
sweep linearity ± 
5% • Time base 
-. 1 microseconds 
to .5 seconds 



• Vertical gain - 0 to 120 volts • Continous free run to 
locked image response • Power supply 9VDC-dual polarity 
( onlrolv. Single or dual trace • On-off, battery-A/C • 
Sensitivity; separate pos. & neg. controls • Sync C & Sync 
F controls 

Limited, 90-day warranty 

No risk introductory offer. The revolutionary Pocket-O- 
Scope is a development of Calvert Instruments, Inc., for 
25 years a manufacturer of electrical equipment. As an 
introductory offer for a limited time only, you can buy the 
Pocket-O-Scope including a carrying case, A/C adapter, 3 
standard “grabber” probes and 2 high voltage probes for 
only $249.95, a $321 value. If you act now, you will also 
receive FREE Calvert’s 200-pagc Comprehensive Oscillo¬ 
scope Training Manual, a $15.95 value! 

Put your Pocket-O-Scope to the test for 
two weeks. And if you 
decide, for any 
reason, that the 
Pocket-O-Scopc 
is not for you, 
return it within 
the 14-day trial 
period for a prompt 
refund. The training 
manual will still be 
yours to keep. 


Mail this coupon today, or call toll-free* while 
the introductory offer is still in effect. 


I • Calvert 


19851 Ingersoll Dr., Cleveland OH 44116 • 216-356-2155 

Please m o (I mr: 

Pocket-O-Scopefs). including carrying case. A C adapter, standard and high 
soilage probes, and FREE training manual I Batteries not included) all lor 
$249 95 plus $5 for postage and insurance. Ohio residents add 6.5«* sales tax 

- - Pocket-O-Scope only with standard probes: $179.95 plus $5 postage. 

Ohio Residents add sales tax 
My check is enclosed. 

Please charge the credit card account checked below (Fill in all account number 
digits of the o/rr credit card you wish to use ) 


MasterCard 


Visa 


□□□□□□□□□□□□□□□□□□ 


Expiration 

Date 


Interbank 
No. 


iVtaMT'Caidunh) 


bull signature 

Name_ 

Address_ 


City. 



Apt. _ 



to order by phone, request ^ jgg 

further information or to inquire about becoming a distributor 
In Kansas, call 800 362-2421 Ext 118 Allow 6 8 weeks for delivery 






THE SANTEC TRIO 



144, 440, and now 220 MHzl 

The Santee ST series of handheld trans¬ 
ceivers is now completel With the intro¬ 
duction of the new ST-220/p.P which 
covers 220.000 — 224.995 MHz in 5 kHz 
steps, Santee brings its unparalleled tech¬ 
nology and quality to a third complete 
band. Now you can get it right on three 
bands with Santee. 

All of the little Santee ST radios are identi¬ 
cal in form and features, varying only in 
power output and individual band charac¬ 
teristics. All share: 10 memories with stored 
offsets; priority memory scan; 24 hr. format 
clock; three output power levels; wide 
band operation; low "quiet time" standby 
drain; three modes of bandscan; and a full 
two year extended service plan. Now 
there are three great handhelds which get 
it right the Santee way! 


Distributed by 

Encomm, Inc. 

2000 Avenue G. Suite 800. Plano. Texas 75074 
Phone (2I4| 423-0024 TD< 79-4783 ENCOMM DAL 


YOU’LL NEVER GET 
A BETTER DEAL 


HUSTLER ANTENNAS 


SF2 - Buck Buster' 5/8" Wave 

2 Meter Antenna w/3/8 x 24" 
Threaded Base - orsne 
3dB gain . oWbJ 


CGI 44 ^OOQR 
5 2dB gain*/j a0 
Collinear 
w/3/8 x 24" 

Threaded Base 


HOT - EASY ON/OFF 
TRUNK MOUNT 

with 3/8 x 24" Swivel Ball 
for CG144 & SF-2 


G6144 6dB 

Base Of 
Antenna 4>l 


_ nc G7144 7dB I 

S 14 95 SK'SQQOO 

^-*9^ Antenna 510 

And many other Hustler Antennas & Mounts 


$ 68 50 1 

dB 

S'SQQOO 


BBL144. 

.25“ 

MRK-1. 

.13“ 

BBLT144. 

35°° 

SFM . 

24“ 

BBI T440 

24“ 

THF. 

13“ 

HIM . 

13“ 

UHT-1. 

8“ 


CECO STOCKS THE ENTIRE HUSTLER 
VHF/UHF & COMMERCIAL LINE 

DEALER INQUIRIES INVITED 


TERMOtM 


RADIO MODEM 



«| app|G ‘ trs bo ATARI 


SEND & RECEIVE CW & RTTY 


TERMINALL m a hardware end software 
lyitam which convwti you* Pwion«l Com 
pute> into ■ state of the erf commumcjtion* 
termtnel 

• TERMINAL l q owy to um Plug into you» 
ikmi headphone tar* and copy Monm 
cods or 'edoieteryjw Plug nto youf CW 
hay tec* end tend Mane cade Attach a 
Merophone connector end mod Baudot of 
ASCII RTTY usng audn toran lAFSKI 
That * a* ttwre a to hookng it 44 ) 

• Fantaatx: Mourn reception No atfcustments 
ere necessary to tomi Mona code It* 
futy automatic* Si» stage active Met 
damodulatof and auto adaptive Mona 
elgonthm copret the a«u» end Poppy ore* 

• Separate RTTY and CW demodulators 
Built m crystal contrcAed AFSK CW and 
PTT keying 60 mf loop interconnect. RS 
232 IN and OUT. hand key nput and vdp 
tone output 

• Butft m par hW pnntar driver software o*ows 
hardcopy n a* modes 


» Multipie u* defend WRU functions You 
select •rvtiatn taquenoe terminate at 
tjuencfi Ahtii to transmt back and wtwttwr 
to save or- tepa 01 dnk 

• Wort wruppng word mode editing, dddte 
Qnore carnage returns user programmable 
end of tira sequence aduMabte carnage 
merit', tranumt delay if nod none or auto 
adaptive!. e*ce*ent docianentation. break 
mode and much more 

• TERMINAL) hai capaMtias *a> surpasang 
dedcated tartrenar systems And me* rt 
works on a general purpoaa computer. the 
majority of you investment (your com 
puteO* spread out Over marry afferent ap 
(Acatiora You get more for your money 

• Complete with software on cassette and 
(Write asnambted and tested hardware 
and evterwrve instruction manual Ca* or 
write tor specifications on TERMINALl far 
TRSBO Model I or Modal III Apple or 
ATARI 400/800 COMPUTERS MSB 

• 16 day money back trial period One year 
parts and tabu km.led warranty cm factory 


C'eCo 


COMMUNICATIONS. INC. 


2115 AVENUE X 
BROOKLYN. N Y 11235 
(212) 646-6300 
(800) 221-0860 
TELEX: 235125 ^ I24 


To Order 

(209) 067 2898 

A * r^VwCROTRONICS.inc. wc,,. 

ill# iosn aa • "7 

tiMca C*9600 

COO etksreate. 


A«a> • • Ftegnnml tiadvrwk a I A<pto Inc 

TRSBO s a Negatived Tradwnas of Tandy Cap 


S *teg DM MOD CA a 
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issues, jam-packed with all the latest from state-of- 
the-art electronics to easy-to-build projects. We will 
even send an attractive personalized gift card to 
the recipient(s) so they will know about your 
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1984 is going to be an exciting year for 
Amateur Radio. The only way to stay on top of 
all of the late breaking developments is with a 
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vertical phased arrays: 

part 4 


Feed network design 
using L-match circuits, 
7r and tee coax-equivalent 

circuits 

Previous articles of this series on vertical phased 
arrays 1 ' 2 - 3 concentrated on the design of the physi- 
cal aspects of arrays: element length, radius, spacing 
and ground planes. The latest article 3 dealt with elec¬ 
trical measurements of the arrays and calculation of 
driving-point impedances. Knowing the required 
drive current amplitude and phase for each element 
of the array pattern selected, and knowing the mea¬ 
sured values of self- and mutual impedances, we can 
calculate the driving-point impedance of these ele¬ 
ments. The importance of this cannot be over-em¬ 
phasized; because of mutual impedance effects be¬ 
tween elements, driving-point impedances of ele¬ 
ments in an array are not fixed entities. Each ele¬ 
ment's driving-point impedance depends upon the 
amplitude and phase of the drive currents — not just 
upon its own drive current, but upon the amplitude 
and phase of the drive current of every element in 
this array. A change of the current amplitude or 
phase to any element results in a driving-point impe¬ 
dance change of every element together with a 
change in all current amplitudes and phases. Examin¬ 
ation of the set of simultaneous equations defining 
these driving-point impedances illustrates this 
relationship: 

Z; = E]/I] = Z// + I 2 Z, 2 /I} 

+ I 3 Z 13 /I, + • • • + I n /Z ln /Ij (1) 

Z 2 — E 2 /1 2 = I[Z j 2 /1 2 + z 22 
+ i^ 23 /i 2 + • • • + 4Z 2n // 2 


Z-n E n /1 n I,Z In /J n + 1 2 Z-2nfin 

+ hZl n ZI n + * * * + Z nn 

where Z/, Z 2 , • • Z„ are element driving-point im¬ 
pedances 

E h E 2 , •••,£„ are element impressed 
voltages 

h, h, * • V / n are element drive currents 
Zn, Z 22 , • • •, Z nn are element self im¬ 
pedances 

Z 12 , Z 1} , Z 23 , • • •, Z In , Z 2n , Z 3n are mutual 
impedances between pairs of elements 
(All terms can be complex.) 

For example, suppose the drive current I 2 to ele¬ 
ment 2 changes. Since 1 2 appears in the equation for 
every element, all driving-point impedances, currents 
and voltages are affected. The self and mutual impe¬ 
dances do not change, even though it is the mutual 
impedances that cause this interaction. 

An array is a coupled system, automatically adjust¬ 
ing to any change with a new set of currents and 
phases, which again simultaneously satisfies all the 
equations. There is an infinite number of such solu¬ 
tions, but only a few result in useful array patterns. A 
feed network must be designed that when connected 
to the terminals of each element, applies the proper 
voltage amplitude and phase, causing the required 
drive currents to flow. If this condition is met, then all 
conditions are met. (It may now be clearer why I 
have been emphasizing the importance of physical 
and electrical symmetry of the elements.) As the ar¬ 
ray direction is switched, each port of the feed net¬ 
work continues to "see" the same driving-point im¬ 
pedance it was designed for, even though each port 
is now feeding a different element. Exact symmetry 
is probably the most difficult condition to meet in 
practice because it depends upon more than just sim¬ 
ple duplication of physical elements; it also depends 
on duplication of the environment adjacent to each 
element: for example, ground planes or other nearby 
conductors that might act as antennas. 

By Forrest Gehrke, K2BT, 75 Crestview Road, 
Mountain Lakes, New Jersey 07046 
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feed networks 

Just as there are an infinite number of solutions to 
the set of equations defining the driving-point impe¬ 
dances of an array, there are almost as many ways to 
design networks fitting the one solution required. 
Some designs are better than others, resulting in 
more bandwidth for usable F/B (front-to-back) ratio 
or low SWR. As a general rule, the simpler (that is, 
the fewer stages in the network), the better, but 
there are exceptions. 

For superior F/B performance, for all network de¬ 
signs, the designer must know the driving-point im¬ 
pedance of each element. In this respect, vertical 
phased arrays are more critically affected by element 
variations than Yagis are by height variations. For 
multiple-element arrays, cookbook recipe duplication 
attempts are almost guaranteed to miss optimum 
current drive conditions by 10 percent. This is 
enough to reduce the F/B performance by 50 per¬ 
center more. 

basic design objectives 

Some basic design decisions must first be made: 
what type of circuit elements should be used? 
Should the design have the objective of a 1:1 SWR 
match to the array feedline? Feed networks may be 
devised using coaxial cables as circuit elements. Al¬ 
though simple in construction, there may be techni¬ 
cal and cost drawbacks. Series or stub coaxial cable 
sections, provided one has a wide enough selection 
of different characteristic impedances and lengths, 
could be used for a network that matches to the 
feedline. The cost would be high and bandwidth nar¬ 
rower than the array's intrinsic F/B capability. 

As a special case, for arrays operating with 90- 
degree current phase multiples and equal current 
amplitude ratio element pairs, 3 an approach suggest¬ 
ed by W7EL 4 makes use of the unique characteristic 
of a 1/4-wavelength line to produce a constant 90- 
degree phase displacement between input voltage 
and output current, independent of the load termina¬ 
tion. If two such lines are connected to a common 
feedpoint, equal current will flow into the loads re¬ 
gardless of their termination impedances. The cur¬ 
rent phase displacement between the two loads is 0 
degrees, but this may be changed to 180 degrees by 
insertion of a 1/2-wavelength line in series with one 
of the lines. (The phase displacement of a 1 /2-wave- 
length line also is independent of the load impe¬ 
dance.) A 90-degree current phase displacement, as 
was pointed out earlier in this series, 1 cannot be ob¬ 
tained by insertion of a 1 /4-wavelength line when the 
termination is reactive. Therefore, instead of insert¬ 
ing an additional 1/4-wavelength line, a lumped-con¬ 
stant phase correction circuit based upon the calcu¬ 
lated driving-point impedances is inserted. It pro¬ 


vides a drive current phase of 90 degrees and the cor¬ 
rect amplitude at the element(s). The input voltage 
amplitude and phase to the correction circuit must be 
designed to be the same as that of the common con¬ 
nection point of the array. SWR of the array can be 
minimized by proper choice of the characteristic im¬ 
pedance of the coaxial cable feeder lines but cannot 
be designed fora 1:1 condition. This approach, based 
upon this unique characteristic of 1/4-wavelength 
lines, which are also the element feedlines, is limited 
to arrays where this length is able to physically reach 
the directional switch. If not possible, a further 172- 
wavelength line has to be added to each feedline to 
maintain the basis of the design concept. 

This article provides sufficient information to en¬ 
able the reader to design a feed network for any con¬ 
ceivable array. There are no restrictions on array 
spacings, current amplitude ratios or phase displace¬ 
ments. The elements must be alike, but they need 
not be resonant. Conventional or not, if the array 
you've been able to fit onto your property has a use¬ 
ful pattern, a feed network can be designed to drive it 
at the needed conditions. Such versatility requires 
complete design freedom — freedom to use any 
characteristic impedance, to transform to any input 
resistance, regardless of reactive load impedances. 
Coax is an excellent means for transmission of RF 
energy between physically separated points. If it also 
fills a role as a specific circuit element, so much the 
better. But as a circuit element where the physical 
spacing does not require it, coax is confining; with 
only two characteristic impedance choices common¬ 
ly available (there are perhaps two more, but neither 
is easy to find), one is constantly making com¬ 
promises and designing around this limitation. Fur¬ 
thermore, ease of circuit adjustment is not notable. 
On the other hand, 7r and tee coax-equivalent 
lumped-constant circuits may be designed for any 
exact characteristic impedance or any electrical 
length, whether lagging or leading phase, and are 
easily adjusted. And surprisingly, low impedance 
lumped constant circuits of the same levels as coaxial 
transmission lines display comparable characteris¬ 
tics, even when designed for fairly large single incre¬ 
ments of phase displacement. Table 1 compares co¬ 
axial cable with a 45-degree tt circuit cascaded with a 
45-degree tee circuit operated as a 1/4-wavelength 
transformer. Off-frequency phase variation and 
development of input reactance compares very 
favorably with coaxial transmission line. 

Rounding out the list of network building blocks 
are the shunt and series input L-match transforming 
circuits. Included are the two special cases of this cir¬ 
cuit, where the series or shunt branch is absent, 
which I will call a Parallel and a Series impedance cir¬ 
cuit, respectively. Figs. 1A through IF are schema¬ 
tics of all of these circuits. 
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(a) shunt input l (o) tee 



(b) series input l (D series z 



(c) it (?) PARALLEL Z 


fig. 1. Basic network "building blocks." 


why a 1:1 SWR? 

For multi-element arrays the objective of a 1:1 
match to the array feedline does not stem from an 
obsession with SWR. A low SWR provides no signif¬ 
icant measure of an array's efficiency or usable F/B 
bandwidth. Designing for an SWR of 1:1 simplifies 
network design calculations and electrical tests. 
However, the real value is the instant array condition 
conveyed every time an SWR measurement is made. 
A failing relay in a directional switch or a network 
malfunction is quickly detected, even if this circuit is 
to an element requiring very little power. Such a 
failure may raise the SWR from 1:1 to 1.1:1, for ex¬ 
ample, while the same failure in an array normally 
showing 2:1 will not be noticed. At "smoke” test 
time it removes uncertainty; a 1:1 SWR represents 
an unambiguous confirmation of the accuracy of 
array measurements, network design, and con¬ 
struction. 

As an illustration of the step-by-step design pro¬ 
cedure for an array feed network, I will use the 
popular 2-element array. The same array will be used 
to show the error that arises in many 2-element ver¬ 


tical array feed arrangements. From Part 3 of this 
series, 3 the driving-point impedances of two 1/4- 
wavelength resonant elements spaced 1/4-wave¬ 
length apart with unity current ratio and 90 degree 
phase displacement, are: 

Element 1 Element 2 

Z; = 21.4 - j!5 Z 2 = 51.4 + jl5 

I, = 1 I 2 = 1 /-90 ° 

Assuming 50 ohm 1/4-wavelength feedlines, using a 
Smith Chart or by calculation, the element driving- 
point impedances rotated to the input ends of the 
feeders are: 

Zi = 78.3 + j54.91 Z 2 = 44.82 - jl3.08 

At element drive conditions of 1 ampere with a 
phase displacement of -90 degrees between ele¬ 
ments, the voltages and currents that must be ap¬ 
plied to the inputs of these feeders in polar form are: 

I, = o. 52 /55.0° I 2 = 1.07 /16.3 ° 

E, = 5 0 /90° E 2 = 30 /0° 

Notice that the current phase change in the two 
equal 1/4-wavelength feeders are 55 degrees and 
106.3 degrees (90 degrees + 16.3 degrees). Next a 
1/4-wavelength 50-ohm delay line is added to the 
feedline from element 2. Rotating the impedance to 
the end of the delay line we find these conditions: 

Z 2 = 51.4 + jl 5 
12 = 1 /90° 

E 2 = 5 3.34 /106.3° 

These are the conditions that must exist at the in¬ 
put ends of the feeders from each element for the 
assumed drive conditions. The current phase delay 
through the delay line is less than 90 degrees, (90 de¬ 
grees - 16.3 degrees, or 73.7 degrees, the differ¬ 
ence between the input and output angle). Observe 
that the input voltage amplitudes and phases are not 
alike at the input ends of the coaxial lines from the 
two elements. But these two terminals are normally 
connected together; clearly two different voltages 
can't coexist here. Since the difference is fairly small, 
the actual drive conditions that result if connected 
anyway will be acceptable, though the F/B ratio will 
diminish. The choice of 1/4-wavelength element 
feeders just happened to provide this fair agreement. 

I estimate the actual phase displacement between 
elements to be about 115 degrees and the current 
amplitude ratio about 1.15. The 1/4-wavelength 
delay line didn't produce a 90-degree delay and the 
delays in the two equal length feeder lines were une¬ 
qual; these are all quite different results from what is 
often assumed to occur. 

Some writers have assured us we can use any 
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length feeders as long as lengths are kept equal. 
Let's see how we fare following this advice using 
3/8-wavelength 50-ohm feeders for the same array: 


Element 1 

Z, = 21.4 - j15 
I, = 1 Z_Q1. 

E, = 26.13 / - 35.03° 


Element 2 

Z 2 = 51.4 + j15 
l 2 = 1 / - 90° 

E 2 = 53.54 / ~ 73.73° 


back to the resistive components of the element 
driving-point impedances for this determination. 
These are 21.4 and 51.4 ohms, respectively. At 1 
ampere to each element the total drive power is the 
sum of the l 2 R inputs, or 72.8 watts. Using the rela¬ 
tionship E 2 /R = W, and substituting 50 ohms (the 
characteristic impedance of the array feed-line) 
for R: 


135° Feeder 

Z 2 = 37.43 + j2.67 
l 2 = 1.17 / 51.66° 

E 2 = 43.97 / 55.75° 

1/4 wavelength delay line 

Z 2 = 66.46 - j4.75 
l 2 = 0.88 / 145,75° 

E 2 = 58.60 / 141.66° 

Note: all impedances, voltages, and currents are input conditions — that is, 
looking towards the load. 

Using 3/8-wavelength feeders, the input voltages re¬ 
quired to be applied to each chain are very different. 
If these terminals are tied together the drive condi¬ 
tions to the elements will be far from intended. Con¬ 
clusion: element feeders are an integral part of the 
feed network for a phased array; their circuit charac¬ 
teristics must be taken into account. 

designing for optimum drive 

While it is possible to solve for the undesirable 
drive conditions that would result from making this 
connection, why bother? It is better to start with the 
correct design. While doing so, suppose a 1:1 SWR 
match to a 50-ohm array feedline is included. This 
would require that the paralleled input impedances of 
the networks from each element be 50 ohms pure re¬ 
sistance. Assuming lossless conditions, we can go 


E 2 = 50(72.8), or E = yfl640 = 60.33 volts 

Having established the array feedline voltage am¬ 
plitude for this drive power, we can calculate the re¬ 
quired resistive inputs for each element's network. 
Rearranging, R = E 2 /W: 

R i = 3640/21.4 = 170.09 ohms 
for network, No. 1 input 
R 2 = 3640/51.4 = 70.82 ohms 
for network, No. 2 input 

As a check on calculations it is useful to do the paral¬ 
lel conductance calculation: 

1/R, + 1/R 2 + • • • + 1/R n = 1/Z 0 (2) 

Starting again at the end of the 3/8-wavelength 
feeder to element 1, one possibility is an L-match 
network, transforming directly to 170.09 ohms pure 
resistance. L-match circuit component calculations 
involve a square root extraction, guaranteeing at 
least two solutions. (Under certain circumstances, 
there may be four solutions.) While all solutions pro¬ 
duce the intended transformation, they do so with 
differing phase displacements, with at least one of 
those displacements being a leading phase. Remem¬ 
bering that element 2 is starting 90 degrees behind 
the first, fewer stages in the network usually result if 
a leading phase L-match is chosen for element 1. 

Shown in table 2, beginning with the driving-point 
impedances and working forward to the common 


135° Feeder 

Z, = 63.58 - j53.98 
I, = 0.58 / 148.56° 
E, = 48.39 / 108.22° 



fig. 2. Matching network for a 2-element array using 3/8 A coaxial feeders at a 3.8 MHz design frequency. 
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connection of the array, are the input parameters of 
each circuit. Fig. 2 shows the schematic and compo¬ 
nent values at the design frequency of 3.8 MHz. 

At the inputs of each network chain, E t and E 2 are 
equal in amplitude and phase; the two inputs may be 
connected together without disturbing drive condi¬ 
tions. Their paralleled resistive inputs represent a 50- 
ohm resistive load, as designed. The 7r coaxial- 
equivalent network was added to the element 2 chain 
only to show how this type of network circuit is used 
to match the voltage phase at the common connec¬ 
tion of the array network. In this example the agree¬ 
ment that happened to be achieved at the input to 
the 2 element shunt L-match is sufficient; the ir net¬ 
work can be omitted. 

4-terminal networks. The design procedure for 
producing exact matching at the required array con¬ 
ditions has been demonstrated. Before proceeding 
with other examples, the design equations for these 
circuits are presented. All network circuit compo¬ 
nents are reactances and assumed to be lossless. 
Subscript a denotes the series load termination com¬ 
ponents, R a + jX a , instead of the more commonly 
used R l + jX L , to avoid any confusion with jX^, as 
an inductive reactance. 


Series input L-match. X 2 must be calculated first. 
Note that X 2 is the shunt arm of this circuit, 
however. 


X, = 


- R m X a ± jR m R a {R/ ± X a 2 - R, n R a ) 
Rin ~ R-a 


ohms 

(5) 


Xi = 


■XafRg 2 + X a (X 2 + XJJ 
Ra 2 + (X 2 + XJ2 


ohms (6) 


Which form should be used? Usually, the shunt in¬ 
put L-match is the only form possible if R ln is equal to 
or greater than R a . Besides, the arithmetic is easier! 
The series input L-match is used when R in is less 
than R a . There is a set of circumstances, however, in 
which the series form can be used even if /?,„ is 
greater than R a . Inspection of the equation for the 
series form calculation of X 2 will show this case 
when R in is greater than R a and when (R a 2 + X a 2 - 
Rin Ra) > s equal to or greater than zero. Four solu¬ 
tions, two series and two shunt L-matches, then 
result. These additional options, if available, are 
often useful, allowing a smaller phase displacement 
or more (physically) realizable set of components as a 
result. 


L-match circuit. This circuit can take two forms 
(see fig. 1A and IB), termed Shunt Input and Series 
Input L-matches. Though this circuit consists of only 
two components, its analysis is relatively complex. 
The calculations for either form include a square root 
extraction, resulting in two possible sets of com¬ 
ponents for any desired impedance transformation. 
Either set works; one set often has a leading phase 
angle, while the other may lag. The absolute value of 
the angles are not necessarily equal nor always of op¬ 
posite sign! The component set may have the same 
reactance sign; that is, both may be inductive ( + ) or 
both capacitive (-). The circuit is sometimes refer¬ 
red to as an L-C match, but it could also be an L-L or 
C-C match. A more apt description is L-match, taken 
from the similarity of its schematic representation to 
the letter "L". 

Shunt input L-match. The series arm component 
X 2 , must be calculated first, since its value is used in 
the calculation for the second component: 


t coaxial-equivalent circuit (fig. 1C). The ir circuit 
and the shunt input L-match will be found to be the 
most frequently used circuits for vertical phased ar¬ 
ray feed networks. The type used here is set up as a 
reversible network — that is, the input and output 
can be interchanged without affecting operation, just 
as with coaxial cable. Reactances X, and X } are 
always equal and if capacitive, then X 2 is inductive. 
At the design frequency this particular configuration 
shows the same properties as coax. As the frequency 
is varied, the phase displacement starts differing 
from that obtained with coax, the difference being 
larger the greater the equivalent "length" of the cir¬ 
cuit. If, instead, multiple sections, each an equal in¬ 
crement of the total phase displacement, are cascad¬ 
ed, the combined network approaches coaxial cable 
characteristics. This should be expected since the 
equivalent circuit of coax is a series of infinitesimally 
small 7r sections. The design equations are relatively 
simple: 


X 2 = - X a ± -J R a (R in - R a ) ohms (3) 


X, = - 


Ra 2 + (X 2 ± xA ohms 
x 2 + x a 


(4) 


= 

X, = X, = 


Zgsind ohms 


Zo sin 6 
1 — cos 6 


ohms 


(7) 

( 8 ) 


where R a and X a are the series equivalents of the 
load termination and 
R m is the desired input (pure) resistance. 

Close attention must be paid to signs. A positive re¬ 
sult indicates an inductance, while a negative sign is 
a capacitance. 


where Z 0 is the required characteristic impedance 
6 is the electrical length in degrees 

A positive sign indicates an inductance while a nega¬ 
tive sign indicates capacitance. 

If a leading phase, say 30 degrees, is desired, this 
would be equivalent to 330 degrees in electrical 
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length if coaxial cable were used. Substituting 330 
degrees in these equations causes X 2 to be negative 
and X ; and X} to be positive; the appropriate capaci¬ 
tance and inductances can then be calculated from 
the relations: 

C = 1/uXandL = X/w (9) 

where u> = 2rrf, f = frequency in Hz 

Half-wave section (180 degree electrical length) ir cir¬ 
cuits are taboo, since the calculated circuit values are 
physically unrealizable. At the least, two separate 90- 
degree sections are suggested to achieve this "elec¬ 
trical length." 

Tee coaxial-equivalent circuit (fig. ID). This cir¬ 
cuit is used in the same applications as the it circuit. 
Alternated with ir networks in equal increments of 
electrical length, network characteristics can be 
made to equal or exceed coax (assuming coax of the 
same characteristic impedance is available for com¬ 
parison). For applications requiring a leading phase 
displacement only one inductance (for the shunt 
arm) is necessary, sometimes simplifying con¬ 
struction. The design equations are: 

X 2 = - Zg/sin 8 ohms (10) 

X, = X, = ZoU_z_cos9) ohms (11) 


where Zo = required characteristic impedance 
8 = electrical length required in degrees 

As with the w network, a positive sign indicates in¬ 
ductive reactance and a negative sign, capacitive 
reactance. Also, 180 degree sections cannot be 
physically realized and require at least a 2-section 
cascaded network to achieve that displacement. 

Series impedance circuit (fig. IE). This circuit is 
used when R in is equal to R a and the load has a 
reactance X a . The series matching impedance is 
simply the reactance of the opposite sign. 

X = — X a ohms (12) 

Parallel impedance circuits (fig. IF). 

R 2 1 

X a + —— I ohms (13) 

J 

The parallel matching reactance has the opposite 
sign of the parallel equivalent reactance of the load. 
The series and parallel circuits can be thought of as a 
shunt input L-match — with one of its circuit bran¬ 
ches either equal to infinity or zero impedance, 
respectively. 

These conditions occur when R, n = R a or 

X a — V Ra (Rin ~~ ^a) 


Either circuit should be considered, particularly when 
the load has a relatively large reactance compared to 
its resistive component. The circuit is simple, and 
cascaded with a following L-match circuit, results in 
a broader bandwidth network. 

design limitation and 
other considerstions 

Some design hints may be helpful to understand¬ 
ing the use of these circuits: 

1. The L-match circuits first require selection of the 
input resistance wanted, transforming from any out¬ 
put impedance. Phase displacement, however, can¬ 
not be pre-defined, though the direction, lead or lag, 
may be chosen. 

2. Single L-match impedance transformation ratios 
exceeding 5-to-1 should be avoided. Above that 
ratio, expect to see increased frequency sensitivity 
and resultant reduction in bandwidth. For high 
ratios, consider transforming in step increments of 
resistance using several L-matches or combinations 
of L-match and tt or tee circuits (the latter as 174- 
wavelength transformers). 

3. In this particular application, ir and tee circuits are 
always designed for pure resistance terminations. 
These circuits are designed to act as a 1/4-wave¬ 
length transformer, or as a specific coaxial-equiva¬ 
lent length, leading or lagging, of transmission line. 
Choose any characteristic impedance, but keep in 
mind that large (more than ±90 degree) increments 
of angular displacement, especially at high impe¬ 
dances, reduce bandwidth. 

4. Cascaded circuits may each have a capacitor at 
their common connection points, which are then in 
parallel. For example, see fig. 3 showing a 567 pF 
and 392 pF capacitor at a common connection point. 
The two values may be added and a single capacitor 
placed at that junction. However, until the network 
has been tested, it is useful to keep the circuits inde¬ 
pendent for separate adjustment. 

designing networks for 
multi-element arrays 

Armed with the design equations for simple 4-ter¬ 
minal networks, we can now examine feed networks 
for arrays consisting of several elements. If the array 
is one requiring a phase angle multiple, for example, 
0, 90, and 180 degrees, or 0, 100 and 200 degrees, 
and all feedlines are equal in length, the simplest net¬ 
work may result if the middle element is treated as if 
it were the reference element of the array. The re¬ 
spective networks for the array end elements are de¬ 
signed to lead and to lag the middle element. Then 
neither has to be designed to span a large angular 
displacement, and fewer stages result. 
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fig. 3. Matching network for a 3-element in-line array at a 3.8 MHz design frequency. 


3-element in-line array. This array has a particularly 
deep F/B ratio extending over a wide azimuthal sec¬ 
tor. We should be especially interested in taking ad¬ 
vantage of this capability. Since the middle element 
has the same drive-point impedance regardless of ar¬ 
ray direction, there is no need to make its feeder 
equal in length to other feeders. Assuming the direc¬ 
tional switch is located five feet from the middle ele¬ 
ment, equal length end element feeders are brought 
to the center area. At 3.8 MHz, using 0.66 velocity 
factor coax, these are 66 feet (139.1 degrees) and for 
the center element, 5 feet (10.5 degrees) with a Zq of 
50 ohms. Assuming an array of 3 resonant 174- 
wavelength elements, spaced a quarter-wavelength 
apart, with current amplitude ratios of 1,2,1 and 
phase relationships of 0, —90, and —180 degrees, 
respectively, the driving point impedances are 
Z ; = 15.4 - jl7, Z 2 = 36.2 + jO and Z 3 = 
75.4 + j43. (Part 3 showed these values incorrect¬ 
ly). 5 As was done with the 2-element array example, 
the feed network is matched to the 50-ohm array 
feedline. The sum of the I 2 R input power terms, as¬ 
suming 1 ampere to the first and third elements and 2 
amperes to the middle element, is 235.6 watts. Using 
the E 2 /R = W relationship, this establishes an am¬ 
plitude of 108.54 volts at the array feedline connec¬ 
tion. At that point the input impedances for each ele¬ 
ment's network are the pure resistances: 

Z; = 764.94 + jO 

Z z = 81.25 + jO 

Z 3 = 156.23 + jO 


The sequence of input parameters at each junction of 
the networks is shown in table 3. 

The resulting network is shown in fig. 3. Illustrated 
in this example is the application of the parallel circuit 
and the use of leading and lagging phase L-match 
circuits. Here, element 1 is used as the reference ele¬ 
ment of the feed network. A parallel impedance cir¬ 
cuit is used to transform the impedance seen at the 
input end of the feeder to a pure resistance. This is 
then transformed to the pure resistance required for 
the chain with a shunt input L-match chosen to pro¬ 
duce a leading phase change. The resulting input 
voltage then becomes the objective for the other two 
network chains. 

Triangular array. The triangular array feed network 
demonstrates still another technique for simplifying a 
feed network. Since elements 2 and 3 operate at 
identical conditions, the inputs of their transmission 
line feeders may be paralleled and fed from a com¬ 
mon network. Fig. 4 shows the two feeders con¬ 
nected to a shunt input L-match, and being trans¬ 
formed directly to a resistive input. This is then cas¬ 
caded with a tee circuit having a sufficiently leading 
phase displacement to equal the voltage amplitude 
and phase of the element 1 network. The array termi¬ 
nation is designed to match a 50-ohm transmission 
line. Part 3 incorrectly showed the driving-point im¬ 
pedance of element 1. The correct impedance is 
Z; = 20.4 - jlO. Table 4 shows the sequence of in¬ 
put parameters at each network junction. 

4-square array. The 4-square array obviously re¬ 
quires a more complicated drive network. The look- 
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fig. 4. Matching network for a triangular array at a 3.8 MHz design frequency. 


alike middle elements present the opportunity to con¬ 
nect their feedlines in parallel, simplifying the design 
somewhat. The 4-square element driving-point impe¬ 
dances are highly reactive, making any drive network 
more frequency dependent. There is the further 
question of the directions the driving-point impe¬ 


dances take as frequency is changed from design 
center. The relatively small amount of measurements 
I have taken to examine this question indicate a not 
unexpected similarity to Yagis. Array performance 
falls apart more rapidly on the low-frequency side of 
design center than on the high side. Whether a drive 



fig. 5. Matching network for a 4-square array at a 3.8 design frequency. 
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table 1. Comparison of impedance, voltage and current phase, and SWR variations with frequency, of 90 degree length of 
coax and a cascaded 45 degree z circuit and 45 degree tee circuit, both acting as a 50-ohm characteristic impedance 1/4- 

wavelength transformer. 

Load termination is 75 ohms pure resistance; the center design frequency is 3.75 MHz. 

frequency 




MHz 


coax 

7t and tee 

3.55 

Zin 

33.46 - j2.33 

33.45 - jl .86 


L/l: 

0.67 / -86.8° 

0.67 / - 86.33° 


E 0 /E( 

1.49 / -82.82° 

1.50 / -83.15° 


SWR 

1.5 

1.498 

3.65 

z in 

33.37 - jl.16 

33.36 - j0.91 


i 0 /lj 

0 67 / - 88.4° 

0.67 /-88.15° 


E 0 /Ei 

1 R / -86.4° 

1.5 7-86.58° 


SWR 

1.5 

1.5 

3.75 

Zin 

33.33 + j0 

33.33 + jO 


u\. 

0.67 / - 90° 

0.67 / - 90° 


E 0 /E, 

1.5 /-90° 

1.5 L -90° 


SWR 

1.5 

1.5 

3.85 

Zin 

33.37 + j1.16 

33.36 + j0.88 


l 0 /l, 

0.67 / -91.6° 

0.67 / -91.88° 


E 0 E, 

1.5 / -93.6° 

1.5 /- 93.39° 


SWR 

1.5 

1.5 

3.95 

Zin 

33.46 + j2.33 

33.45 + jl .72 


l 0 /li 

0.67 / - 93.2° 

0.67 / -93.79° 


E 0 /E| 

1.49 / -97.18° 

1.5 /- 96.74° 


SWR 

1.5 

1.498 

Note: 1-, Unequal input current and voltage, respectively. I 0 , E 0 equal output current and voltage, respectively. 


network can be designed to reduce this tendency is a 

Using the driving-point impedances from Part 3 for 

question. Perhaps the best alternative is to set the 

a 4-square consisting of 

1 /4-wavelength resonant 

design center frequency on the low end of the in- 

elements, spaced a quarter-wavelength apart, and 

tended operating range. 

recognizing that the opti- 

phased 0, -90, -90, - 

180 degrees with current 

mum F/B bandwidth is a 

narrow frequency band of 

amplitude ratios 1,1,1,1, 

respectively, input param- 

about 2 to 3 percent. 


eter sequences of a suggested drive network are 

table 5. Network input parameters for a 4-square array. 



element 1 

element 2 

element 3 

element 4 

Z, 3.4 - j 12 

Z 2 39.4 - j17.5 

Z 3 39.4 - j17.5 

Z 4 63.4 + j47.5 

1, 1 IQ1_ 

L 1 / -90° 

l 3 1 / - 90° 

1, 1 / - 180 0 

E, 12.47 / -74.18° 

F„ 43 11 /- 113.95° 

E~„ 43.11 /- 113.95° 

100°coax 

E 4 79.22 / - 143.16° 

100°coax 

100° coax 

100° coax 

Z, 403.97 + J387.1 

Z 2 62.39 + j22.57 

Z 3 62.39 + j22.57 

Z 4 22.73 - j11.37 

1, 0.09 /46.88° 

U 0.79 / -12.43° 

l 3 0.79 / -12.43° 

1, 1.67 / -74.97° 

E, 51.33 /90.66 0 

E„ 52.73 /7.46° 

E 3 52.73 / 7.46° 

E, 42.44 / -74.97° 


elements 2 &3 paralleled 


L-match 

L-match 

L-match 

Z, 2141 + j0 

z 2 . z 3 

92.39 + jO 

Z 4 114.83 + jO 

1, 0.04 /- 17.37° 

' 2 . h 

0.92 /42.04° 

l 4 0.74 /15 2° 

E, 85.32 /- 17.37° 

E 2 .E 3 

85.32 / 42.04° 

E 4 85.32 /15.2° 

7r circuit 



z circuit 

Z, 2141 + j0 



Z 4 114.83 + jO 

|, 0.04 /42.04° 



l 4 0.74 ' 42.04° 

E, 85.32 / 42,04 3 



E 4 85.32 /42.04" 
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table 2. Network input parameters for a 2-element array. 

element 1 

element 2 

Z, 21.4 - jl5 

1, 1 zo^ 

E, 26.13 /-35.03° 

Z 2 51.4 + jl5 

L 1 / -90° 

E, 53.54 7 - 73.73° 

135° coax feeder 

135° coax feeder 

Z, 63.58 - j53.98 

1, 0.58 /148.56° 

E, 48.39 /108.22° 

Z 2 37.43 + j2.67 

L 1.77 /51.66° 

E„ 43.97 / 55.75° 

shunt input L-match 

shunt input L-match 

Z, 170.09 + jO 

1, 0.36 /96.25° 

E, 60.33 796.25° 

Z 2 70.82 + jO 

1, 0.85 /95.03° 

E, 60.33 /95.03° 


it circuit 


Z 2 70.82 + jO 

L 0.85 /96.25° 

F» 60.33 /96.25° 


table 3. Network input parameters for a 3-element in-line array. 

element 1 

element 2 

element 3 

Z, 15.4 - j17 

1, 1 /oi_ 

E, 22.94 /-47.83° 

Z 2 36.2 + jO 

L 2 / -90° 

E„ 72.4 /-90° 

z 3 75.4 + j43 
l 3 1 / - 180° 

E 3 86.80 /-150.3° 

139.1° Coax 

10.5° Coax 

139.1° Coax 

Z, 47.42 - j67.6 

1, 0.57 /159.27° 

Z 2 36.71 + j4.35 

1, 1.98 + /-82.33° 

Z 3 27.77 + j20.68 
l 3 1.65 /-36.83° 

E, 47.06 /104.32° 

e\ 73.49 /-75.59° 

E 3 56.98 /-0.25° 

parallel Z 

shunt input L 

shunt input L 

Z, 143.19 + jO 

1, 0.33 /104.32° 

E, 47.06 /104.32° 

Z 2 81.35 + jO 

1, 1.33 /-34.59° 

E„ 108.54 /-34.59° 

Z 3 156.23 + jO 
l 3 0.69 /28.24° 

E 3 108.54 /28.24° 

shunt input L 

x circuit 

x circuit 

Z, 764.94 + jO 

I, 0.14/40.01° 

E, 108.54 / 40.01° 

Z 2 81.35 - jO 

L 1.33 /40.01° 

E„ 108.54 /40.01° 

Z 3 156.23 + jO 
l 3 0.69 /40.01° 

E 3 108.54 /40.01° 


given in table 5 with the schematics shown in fig. 5. 

Reaching the center area of a 4-Square array 
whose elements are spaced 1/4 wavelength with 1/4 
wavelength feeders is a problem. Coax with a velo¬ 
city factor greater than 0.71 is required. Unfortunate¬ 
ly, most foam dielectric cables have velocity factors 
around 0.71, allowing little or no slack for placement 
of and connections to a directional switch and the 
feed network. Since a lumped-constant network im¬ 
poses no restriction on element feeder lengths, I 
have chosen 100° for these feeders (at 3.8 MHz, 
47.45feet), which is more than sufficient. 

The input ends of the feeders to the two middle 
elements are paralleled and a shunt input L-match is 
used to transform this combined load directly to the 
desired pure resistance at the common connection to 
the array. The input voltage for this chain is the 
design objective for the networks feeding the remain¬ 
ing elements. Consequently, after transforming the 
other elements to their required pure resistances 
(equalling 50 ohms when all networks are paralleled), 
coax-equivalent 7r circuits are used to match the 
voltage phase required at the common connection of 
the array. 

coming soon 

In a forthcoming article in this series I shall cover in 
detail a method of calculating simple 4-terminal net¬ 
works based on matrix algebra. As with many mathe¬ 
matical procedures, application of the procedures to 
the solution of problems doesn't necessarily depend 
upon a complete understanding of the underlying 
theory. It is a tool simplifying what is otherwise a te¬ 
dious process. The calculation procedures are struc- 


table 4. Network input parameters for a triangular array. 


element 1 

Z, 20.4 - jlO 

I, 1 z0f_ 

E, 22.72 7-26.1 1° 

90° Coax 

Z, 98.81 + j48.43 
I, 0.45 /63.89° 

E, 50 /901 

shunt input L 

Z, 146.08 + jO 
I, 0.37 729.22° 

E-, 54.59 729.22° 


element 2 

Z 2 78r4 + j4 
I 2 0.5 7-90° 

E 2 39.25 7 - 87.08° 

90° Coax 

Z 2 31.81 - jl .62 
l 2 0.79 72.92° 

E 2 25 /0^ 


element 3 

Z 3 78.4 + j4 
l 3 0.5 LzWl 
E 3 39.25 7-8 7.08° 

90° Coax 

Z 3 31.81 - jl .62 
l 3 0.79 72.92° 

E 3 25 /0^ 


elements 2 Et 3 paralleled 
shunt input L 

Z 2 ,Z 3 76.02 + jO 
l 2 ,l 3 0.72 765.70° 

E 2 ,E 3 54.59 765.70° 

tee circuit 
Z 2 ,Z 3 76.02 + jO 
l 2 ,l 3 0.72 729.22° 

E 2 ,E 3 54.59 729.22° 


fering equations for matrix values), making it ideal for program¬ 
mable calculators or small computers. For the same reason, the 
procedure easily lends itself to chained calculations, allowing 
fast analysis of a cascade of networks. 

reference 

1. Forrest Gehrke, K2BT, "Vertical Phased Arrays, Part 1 ham radio, May, 1983, page 18. 

2. Forrest Gehrke, K2BT, "Vertical Phased Arrays, Part 2," ham radio, June, 1983, page 24. 

3. Forrest Gehrke, K2BT, "Vertical Phased Arrays, Part 3," ham radio, July, 1983, page 26. 

4. Roy Lewallen, W7EL, private communication. Contact K2BT for further information. 

5. See "Short Circuits," ham radio, October, 1983. 
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AMT-1 

aw/ The Definitive 

AMTOR Terminal Unit 



Brings you the 
Breakthrough! 



$ 499 95 Introductory Price 

AMTOR is the system of error correcting RTTY which has been rapidly overtaking conventional 
RTT . in Europe, just as its marine equivalent, SITOR, has been taking over in ship to shore 
communications. 

It was originated by Peter Martinez, G3PLX (see June 1981 QST, p. 25). He first interpreted the 
international marine CCIR 476-1 specification for amateur use. Virtually all of the 400+ stations 
presently on AMTOR world wide are using software/hardware designs originated by Peter. The 
AMT-1 is a proven product which represents his latest and most highly refined design. It 
represents the culmination of over three years of development and on the air testing, and sets 
the standard against which all future AMTOR implementations will be judged. 

Not only does it incorporate the latest AMTOR specification, but it gives superlative performance 
on normal RTTY, ASCII and CW (transmit only). As well as some fairly incredible real time 
microprocessor software, the AMT-1 boasts a four pole active receive filter, a discriminator type 
demodulator, a crystal controlled transmit tone generator, and a 16 LED frequency analyzer type 
tuning indicator, which is very easy to use. 

Driven from a 12 volt supply, the AMT-1 connects to the speaker, microphone and PTT lines of 
an HF transceiver and to the RS-232 serial interface of a personal computer or ASCII terminal. 

All mode control is via ESCAPE and CONTROL codes from the keyboard (or computer 
program). 

It used to be that C.W. was the ultimate mode for "getting through” when QRM and fading were 
at their worst. That's no longer true — AMTOR will get through with perfect error-free copy when 
all other conventional transmission modes become useless. 


Order Toll Free: 1800-558 0411 


In Wisconsin (outside Milwaukee Metro Area) 
1-800 242 5195 


AMATEUR ELECTRONIC SUPPLY 

4828 W. Fond du Lac Avenue; Milwaukee, Wl 53216 - Phone (414) 442-4200 
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CP-1 Computer Patch™ Interface 

The AEA Model CP-1 Computer Patch" 1 interface will let you discover the fastest growing 
segment of Amateur Radio: computerized RTTY and CW operation. 

When used with the appropriate software package (see your dealer), the CP-1 will patch 
most of the popular personal computers to your transceiver for a complete full-feature 
RTTY/CW station. No computer programming skills are necessary. The CP-1 was 
designed with the RTTY neophyte in mind, but its sophisticated circuitry and features will 
appeal to the most experienced RTTY operator. 

The CP-1 offers variable shift capability in addition to fixed 170 Hz dual channel filtering. 
Auto threshold plus pre and post limiter filters allow for good copy under fading and weak 
signal conditions. 

Transmitter AFSK tones are generated by a clean, stable function generator. Plus (+) and 
minus (-) output jacks are also provided for CW keying of your transmitter. An optional 
low cost RS-232 port is also available. The CP-1 is powered with 16 VAC which is supplied 


by a 117 VAC wall adaptor included with the CP-1. 



AMATEUR ELECTRONICS SUPPLY 


BRANCH STORES 


WICKCLIFFE. Ohio 44092 
28940 Euclid Avenue 
Phone (216) 585-7388 
Ohio WATS 1-800-362-0290 


ORLANDO. Fla. 32803 
621 Commonwealth Ave 
Phone(305)894-3238 
Fla WATS 1-800-432-9424 


CLEARWATER. Fla. 33515 
1898 Drew Slreel 
Phone 1813)461-4267 
No In-Slale WATS 


LAS VEGAS. Nev. 89106 
1072 N Rancho Drive 
Phone(702)647-3114 
No In-Slale WATS 


Associate Store 

CHICAGO. Illinois 60630 

ERICKSON COMMUNICATIONS 
5456 N Milwaukee Avenue 
Phone(312)631-5181 


ST 1-800-321-3594 £? 1-800-327-1917 No Nationwide WATS ££ 1-800-634-6227 SEES’ 1-800-621-5802 


More Details? CHECK-OFF Page 111 
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9 MHz CRYSTAL FILTERS 



Appli¬ 

cation 

Band 



MODEL 

width 

Polas 

Prlca 

XF-9A 

SSB 

2 4 kHz 

5 

$53.Id 

XF 9B 

SSB 

24 kHz 

8 

7205 

XF-9B-01 

LSB 

24 kHz 

8 

95 90 

XF9B02 

USB 

24 kHz 

8 

95 90 

XF9B 10 

SSB 

24 kHz 

10 

125 65 

XF-9C 

AM 

3.75 kHz 

8 

77 40 

XF9D 

AM 

5.0 kHz 

8 

77 40 

XF-9E 

FM 

120 kHz 

8 

77 40 

XF9M 

CW 

500 Hz 

4 

54 10 

XF 9NB 

CW 

500 Hz 

8 

95 90 

XF9P 

CW 

250 Hz 

8 

131 20 

XF910 

IF noise 

15 kHz 

2 

17 15 


10.7 MHz CRYSTAL FILTERS 


XF107-A 

NBFM 

12 kHz 

8 

$67 30 

XF107 B 

NBFM 

15 kHz 

8 

67 30 

XF107-C 

WBFM 

30 kHz 

8 

67 30 

XF107D 

WBFM 

36 kHz 

8 

6/30 

XF107E 

Pi x/Data 

40 kHz 

8 

67 30 

XM107 S04 

FM 

14 kHz 

4 

30 15 


Export Inquiries Invited 


Shipping S3 50 


MICROWAVE MODULES VHF & UHP EQUIPMENTS 

Use your existing HF or 2M rig on other VHF or UHF bands 

LOW NOISE RECEIVE CONVERTERS 


1691 MHz 
1296 MHz 
432/435 
439-ATV 
220 MHz 
144 MHz 


MMK169M37 
MMK1296-144 
MMc432-28(S) 
MMc43^Ch x 
MMc220-28 
MMc 144-28 


Options Low NF (2.0 dB max .. 1.25 dB max ). other bands & IF's available 

LINEAR TRANSVERTERS 

1296 MHz 1.3 Woutput. 2M in MMt1296-144 $339 ‘ 

432/435 10 W output. 10M In MMI432 28<S) 269 .1 

144MHz 10Woutput. 10M In MMM44 28 179.1 

Other bands & IFs available 

LINEAR POWER AMPLIFIERS 


1296 MHz 10 Woutput 

432/435 100 Woutput 

50 Woutput 
30 Woutput 
144 MHz 100 Woutput 

50 Woutput 
30 Woutput 
25 W output 

All models include VOX T/R switching 
"L‘ models 1 or 3W drive, others 10W drive 
Shipping FOB Concord. Mass 

ANTENNAS 

420-450 MHz MULTIBEAMS 

48 Element 70/MBM48 15 7 dBd 

88 Element 70/MBM88 18.5 dBd 

144-148 MHz J-SLOTS 

8over8Hor pol D8/2M 12.3dBd 

8 by 8 Vert pol DB/2M vert 12 3 dBd 
8 + 8 Twist 8XY/2M 9 5 dBd 

UHF LOOP YAGIS 

1250 1350 MHz 29 loops 129&LY20dBi 
1650 1750 MHz 29 loops 1691LY20dBi 
Order Loop-Yagi connector extra. 


MML1296 10-L 
MML432 100 
MML432 50-S 
MML43230LS 
MML144 100-LS 
MML144-50-S 
MML144 30 LS 
MML144 25 


$44 95 

55 95 

Type N $14 95. SMA$5 95 


Send 40c < i stamps) lor full def.nis of a>> your VHI & UHF equip 
mem ami KVU crystal product requirements 



M 


(617) 263-2145 
SPECTRUM 
INTERNATIONAL, INC. 
Post Office Box 1084 
Concord. MA 01742, U.S.A. 





KR 500 ELEVATION ROTOR 
THE WORLD STANDARD 

AVAILABLE ONLY THROUGH FULL-TIME AMATEUR DEALERS 
DISTRIBUTED BY 


d K 1 it . h Li 


5717 NE 56th St Phone 206/382-2132 

Seattle. Washington 98105 TLX DUFFINTLSEA 


ORR BOOKS 


BEAM ANTENNA HANDBOOK 

by Bill Orr. W6SAI 

Recommended reading Commonly asked questions like Wnat is me besi 
element spacing'’ Can different yagi antennas be stacked without losing 
performance’’ Do monoPand beams outperform tribanders? Lots ol construc¬ 
tion protects, diagrams and photos 198 pages 1977- 1st edition 

RP-BA Softbound $7.95 

SIMPLE LOW-COST WIRE ANTENNAS 

by Bill Orr. W6SAI 

Learn how to build simple economical wire antennas Apartment dwellers 
take note' Fool your landlord and your neighbors with some ol the invis¬ 
ible ' antennas found here Well diagramed 19? pages 1972 

RP-WA Softbound $7.95 

THE RADIO AMATEUR ANTENNA HANDBOOK 

by William I. Orr, W6SAI and Stuart Cowan. W2LX 

Contains lots ol well illustrated construction protects tor vertical long wire 
and HF7VHF beam antennas There is an honest tudgmenl ol antenna gam 
figures information on the best and worst antenna locations and heights, a 
long look at the quad vs the yagi antenna, inlormation on Oaluns and how 
to use them and new information on the popular Sloper and Delta Loop 
antennas The tent is based on proven data plus practical on the-air expen 
ence The Radio Amateur Antenna Handbook will make a valuable and often 
consulted reference 190 pages 1978 

RP-AH Softbound S7.95 

ALL ABOUT CUBICAL QUAD ANTENNAS 

by Bill Orr. W6SAI 

the cubical quad antenna is considered by many to be the best DX antenna 
because ol its simple lightweigM design and high performance You II tind 
quad designs tor everything from the single element to me multi-element 
monstei quad plus a new higher gain expanded quad IX-Q) design 
There s a wealth ot supplementary data on construction leedmg tuning 
and mounting quad antennas It? pages 1977 
CRP-CO Softbound S6.95 

Please add St 00 to cover shipping and handling 

HAM RADIO’S BOOKSTORE 

GREENVILLE. NH 03048 
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AMTOR RTTY 



HAL Is proud to announce the ARQ1000 code converter. This terminal not only supports the AMTOR amateur codes, but 
meets ALL of the commercial requirements of CCIR Recommendation 476-2. The ARQ1000 can be used with present and 
previous generation HAL RTTY products. In fact, any Baudot or ASCII full duplex terminal at data rates from 45 to 300 
baud may be used with the ARQ1000. Some of the outstanding features of the ARQ1000 are: 


Send/receive error-free ARQ. FEC. and SEL-FEC modes 
Automatic listen mode for ARQ. FEC. and SEL-FEC 
Meets commercial requirements of CCIR 476-2 
By pass mode for normal RTTY without changing cables 
Programmable ARQ access code. SELCAL code and WRU 
Programmable codes stored in non volatile EEPROM 
Keyboard control of normal send/receive functions 
30 Front panel indicators and 11 control switches 


• Interfacing for loop, RS232. or TTL I O 

• "Handshaking" control lot printer and keyboard or tape 

• Self-contained with 120/240V. 50/60 Hz power supply 

• Cabinet matches style and size of HAL CT2200 

• Table or rack mounting 

• Built-in Ml700 modem option available 

• Encryption option available for commercial users 

• 3</2'x 17“ x lO'/z" 


The ARQ1000 Is commercial-quality equipment that will give you the outstanding performance you expect from a HAL 
product. Write for full details and specifications of the ARQ1000. 


BY POPULAR REQUEST 


hML 


Communications Terminal 


CT2200 


:.o: acct 


TUNING INDICATORS 




By popular request — the new CT2200. Our slogan Is “When Our Customers Talk. We Listen”—and we have been listening. 
The CT2200 includes these often requested features: 


1 New AMTOR connections for use with ARQ 1000 
1 Keyboard programming of all 8 "brag-tape" messages 
Programmable selective call code 


• Expanded HERE IS storage for a total of 88 characters 

• Non volatile storage of HERE IS. “brag-tape." and SEL-CAL code 

• 3'.'x 17" x KHz- 


All of the proven CT2100 features are retained. Some of these features are: 

• Tuning scope outputs (a MUST for AMTOR) • Built-in demodulator for high tones, lowtones, "103", or "202" modem tones • 

36 or 72 character display lines • 2 pages of 72 character lines or 4 pages of 36 character lines • Split screen or full screen display 

• Baudot or ASCII, 45 to 1200 baud • Full or half duplex • Morse code send/receive at 5 to 99 wpm • Send/receive loop 
connection • Automatic transmit/receive control (KOS) • Audio. RS232C, or Loop I/O • On-screen tuning and status indicators 

• Clearly labeled front panel switches, not obscure keyboard key combinations • Separate convenient lap-size keyboard • 
Internal 120/240. 50/60 Hz power supply • Attractive shielded metal cabinet 

In addition, an update kit Is available so that all CT2100 owners can update their CT2100's to Include CT2200 features. 
The kit even Includes a new CT2200 front panel! Rather than making a proven product obsolete. HAL put even more 
behind the buttons. Pick up a CT2200 at your favorite HAL dealer and Join the RTTY fun. Write for our full RTTY catalog. 



HAL COMMUNICATIONS CORP. 
Box 365 

Urbana, IL 61801 (217) 367-7373 


TWX 910-245-0784 


More Details? CHECK - OFF Page 111 
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a one-weekend, 

2-meter amplifier 


30 watts from 
an easy-to-build project 
using low-cost components 

After years of operating on two-meter FM with a 
tube-type radio, I decided it was finally time to re¬ 
place it with something less demanding on the car's 
electrical system. My purchase of a synthesized 
hand-held transceiver spurred me to develop an am¬ 
plifier which would provide a mobile system with the 
same capabilities as the tube rig, but with lower 
power consumption. That amplifier is described 
here. 

evolution of the amplifier 

I've never seen an amplifier design that is quite 
what I needed to meet these design requirements: 1 - 
watt drive for full output (30 to 40 watts), low cost, 
ease of construction, and long-term reliability. I de¬ 
cided to build one based on a two-transistor circuit. 

The 2N6080 and MRF238 transistors were readily 
available at low cost. This particular combination 
provided an excess of drive power between stages; 
however, this helps make the amplifier wideband, 
and ensures continued operation near rated output 
under low-battery conditions. The power consump¬ 
tion consequently is slightly higher than necessary, 
but still much less than that of an equivalent tube- 
type radio. 

To make the amplifier easy to duplicate and tune, I 
decided to use printed-line inductors instead of dis¬ 
crete coils. The next step was to calculate the impe¬ 
dance-matching networks. Motorola's excellent 
application notes 1 were used to do this. Once calcu¬ 
lated, the networks were verified using "The Elec¬ 
tronic Breadboard ." 2 Data for the inductors was ob¬ 
tained from references 3 and 4. Once built, the 
matching networks were modified empirically. 

The resulting circuit is shown in fig. 1. The input¬ 
matching network consists of Ci,C 2 ,C 3 ,Ci 3 , and Li. 
The interstage network uses 04 , 05 , and L 2 , and the 


output network is made up of L 3 ,C 6 ,C 7 ,C 8 and C 14 . 
Power-supply decoupling is very important and is 
achieved by C 9 -C 12 , RFC2, RFC4, and feed-through 
capacitor C 15 . 

The 1N540 diode serves two functions. It protects 
the amplifier by clipping inductive spikes from things 
like starter motors. It also protects the amplifier 
against reverse polarity of the power supply, by caus¬ 
ing the line fuse to blow. 

Once the amplifier was constructed and working, 
some means of transmit/receive switching was 
needed. PIN diodes are state-of-the-art and small, 
but not readily available. The alternative was to mod¬ 
ify an open-frame relay, as described in reference 5. 
The relay circuit is actuated by RF from the exciter. 
Its driver circuit is shown in fig. 2. 

construction 

Once the design is completed, the circuit board 
must be constructed. I used a 9-1/4 x 2-3/4 inch 
(23.5 x 7 cm) piece of G-10 board with copper on 
both sides. Orr 6 highly recommends short, direct 
paths, and this philosophy was followed. The induc¬ 
tor and RF-transistor connecting pads must be laid 
out first. It is important to realize that these are 
printed inductors and not transmission lines; there¬ 
fore, the copper material on the reverse side of the 
board must be removed under the inductors. If this is 
not done, the amplifier will not work. 

Although straight-line inductances are shown in 
fig. 3, lis is not mandatory. The important param¬ 
eters are average path length and the path width. 
Next, lay out the power-supply line — remember it 
carries several amperes and must not have any ap¬ 
preciable resistance. Finally, allocate an area for the 
modified T/R relay and its driver circuit, and lay this 
out. The layout that I used is shown in fig. 3. 

This layout is simple enough to reproduce directly 
on the board, using ordinary electrical tape and trim¬ 
ming it to size with a sharp blade. After the layout is 
completed and verified, etch the board using stan¬ 
dard techniques. (I used ferric chloride.) 

By James A. Sanford, WB4GCS, 509 Forest 
Drive, Casselberry, Florida 32707 
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as 

FT 

0.001 



Except *S indicated, decimal 
values of capacitance are In micro¬ 
farads (nF); others are In picofar¬ 
ads <pF); resistances are In ohms, 
k = 1,000 M = 1,000,000 


fig. 1. Schematic diagram of the 30-watt, two-meter amplifier. 


x 49.2 mm) 
copper strip inductor, 
0.13 x 0.72 Inch <3.3 
x 18.3 mm) 
copper strip Inductor, 
0.13 x 2.22 Inches 
<3.3 x 5 6.4 mm) 

9 turns No. 18 enam¬ 
eled, wound on 100 
ohm, 1 -watt resistor 
5 turns No. 18 enam¬ 
eled, wound on 390 
ohm, 2-watt resistor 


After the board is made and drilled, mount it to the 
heatsink using 1/8 inch (0.32 cm) spacers 5/16 inch 
(0.79 cm) in diameter. Mount the RF transistors to 
the heatsink, using a thermal compound to ensure 
good heat transfer. If a torque wrench is available, 
torque the hardware to six inch pounds (0.68 Ntm). 
Otherwise, tighten it until a moderate resistance is 
felt, using a wrench no longer than three inches. 
Make sure you hold the stud to prevent it from mov¬ 
ing. Avoid overtorquing the stud on the transistors or 
they could be damaged. Also, be sure that the top 
and bottom ground planes are connected together in 
at least six places. 

After the transistors are mounted to the heatsink, 
solder them to the PC board. The transistors are 
mounted before soldering to avoid excessive (dam¬ 
aging) stresses on the leads during mounting to the 
heatsink. 

Next, mount the capacitors and chokes, keeping 
the lead lengths as short as possible. Follow the parts 
layout in fig. 4. Mount the relay, using either metal 
hardware or epoxy glue. Wire the input and output 
coax lines to the relay, and then install the relay- 
driver components. The input and output coax con¬ 
nectors can be mounted directly on the PC board, or 
made part of the cabinet and connected by short 
lengths of coax. This completes the actual construc¬ 
tion. 

Carefully check the wiring against the circuit dia¬ 
gram. Pay close attention to transistor orientation 
and placement of the variable capacitors. The ampli¬ 
fier is now ready for a "smoke test." 



testing 

Connect the amplifier to a 12-volt source through a 
fuse of 10 amperes, a 50-ohm load, and a driver. Ap¬ 
ply power and monitor the idling current — it should 
be low (a few mA). With some means of measuring 
output to the load, apply drive to the amplifier. The 
relay should switch to the transmit position. If it 
doesn't, check the relay-control circuit and try again. 

Once the relay transfers, you should see some RF 
output. If not, adjust the input tuning until you see 
some low value of output. Then peak the output net¬ 
work for maximum output. Next, peak the interstage 
and input networks for maximum output. Repeat the 
entire procedure until no further increase in output 
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New CMOS DTMF Chip Kit 

Teltone's TRK-957 Kit makes it easier and 
less expensive to breadboard a low-power, 
central office quality DTMF detection system 
All you need is a power source from 5 to 12 
VDC The sensitivity, wide dynamic range, 
noise immunity, and low-power consumption 
make the TRK-957 ideal lor telephone 
switching, computer, and remote control 
applications The TRK-957 DTMF Kit is only 
$24 75 To order call 

(800) 227-3800, ext. 1130 
In CA. (800) 792-0990, ext. 1130. 

tCELTONE 181 


TRADE 

ELECTRONICS 


NUTS & VOLTS 

The Nation’s §1 Electronic 
Shopper Magazine 

PO BOX III I -H • PLACENTIA. CA 92670 
(714) 632-7721 

Join 1000 's of Readers Nationwide 
Each Month 

U S A. SUBSCRIPTIONS 

i 7 00 I YEAR 3RD CLASS MAIL 
SI 2 50 - I YEAR 1ST CLASS MAIL 
$25 00 LIFETIME - 3RD CLASS MAIL 

With Free Classified Ad 


This tower is ready for 
shipment to one of our 
customers, or is It? ^ 
If we were an 
ordinary tower 
company, this Mmb 

tower 

have alre-a gi 

been 

We are not 
an ordinary 
tower company ■ 
and that is M 
why this tower 
did not go • j 

We have the best 
quality control in the 
business and we are 
not afraid to say so. That 
is why when John Pasillas 


found a 1/8" clearance on the 
swedged guide, he placed 
a red tag of rejection on 
this tower and made 
^^^sure it was corrected 
to 1/16" before he 
3BttkBstamped rus final 
approval for 

Every 

■ employee 

/ ' \ a al Tri Ex 

HHHV knows 

Bw the reputa 

tion you estab- 
lish an industry 
is what will make 
or break his com- 
^ pany. That is why 

Tri-Ex has been in bus¬ 
iness continually since 1955. 


When you purchase your tower from Tri-Ex, you 
can be assured that all welds have been done by 
certified welders, all construction and galvanizing 
has met ASTM standards, all towers have been 
constructed in precision jigs, all steel has been 
tested for carbon content and tensil strength. 

When it goes to shipping, John is ready. 


When you decide on Tri-Ex 
you have many models to 
choose from. 

STACKED: 

Light, medium, heavy duty 
10 feet and up. 

CRANK UPS: 

Light, medium, heavy duty 
25 feet to 88 feet standard. 

SPECIAL TOWERS: 

Sky needle, Clementower 
37 feet to 180 feet & higher 


Introducing Tri-Ex's new DX-86 
— 86 feet tall. 25 square feel in 
a 50 mph wind. 

Call you local dealer for details. 
FOR ADDITIONAL INFORMATION WRITE TO 


firi-Ex 

TOWER 

CORPORATION 

7182 Rasmussen Ave 
Visalia. Calif 93291 

P.O. Box 5009 

Visalia, California 93278 

(209) 651-2171 


1296 & PHASE III 

MAKI UTV 1200 - $ 499 95 
2M or 6M I.F. / 3 WATTS 


MICROWAVE MODULES 
432/PHASE III UNITS 

$269.95 


J-BEAM/LOOPYAGIS 
AND ACCESSORIES 


SEE US IN HOUSTON 


fcisUli I MM! 


5717 NE 56th, SEATTLE. WA 
206-582-2132 ^ W8 98105 
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«£AR FOIL SIO£ 



fig. 3. (A) Layout of the top (component) side of the 
printed circuit board: (B) Layout of the bottom side of 
the printed circuit board. 



can be seen. The output should be between 30 and 
40 watts, depending on drive level and power-supply 
voltage. The input SWR should be very close to 1:1. 
Measure the power supply current, which should be 
between 4 and 6 amps. Keep in mind that the duty 
cycle should be kept low until the tuning has been 
completed. Pay close attention to transistor 
temperatures — they will get warm, and excessive 
temperature can result in catastrophic failure. 

final assembly 

The enclosure is up to you. I soldered together 
double-sided circuit board to make a simple, cheap, 
and RF-tight enclosure. After the amplifier is placed 
in the enclosure, recheck the output there should 
be little change. 

Amateurs often ignore a basic fact of heat transfer 
and fluid flow: hot air rises. The heatsink needs to be 
mounted in such a way that the hot air can flow un¬ 


impeded. This means that the fins must be vertical. I 
have seen far too many installations where heatsink 
fins are horizontal, reducing efficiency. The obvious 
benefit of doing this right is increased reliability and 
long life. 

results 

I installed the amplifier in my car and it has been 
working well for several months. Output power and 
gain as a function of frequency are shown in fig. 5. 
Though not perfect, the bandwidth is certainly ac¬ 
ceptable for use on the two-meter band. During sev¬ 
eral months of operation, no degradation in perform¬ 
ance or change in tuning has been noted. This 
attests to the long-term stability and reliability of the 
amplifier. 

One aspect all too often neglected by Amateurs is 
that of spurious outputs. This amplifier was checked 
on a spectrum analyzer with gratifying results. There 
were no measurable outputs other than the one de¬ 
sired. As close as could be measured, the output was 
a faithful reproduction of the input. When modulated 
with a single tone, the TR-2400-and-amplifier combi¬ 
nation exhibited textbook response, clean and sym¬ 
metrical, with no hint of instability or distortion. The 
insertion loss in the receive mode is negligible. 

The total time needed to build and test this ampli¬ 
fier was less than one weekend, including fabricating 
the circuit board. The final product was a reliable 30- 
watt amplifier capable of being driven to full output 
by a 1-watt hand held transceiver. 

parts 

One of my pet peeves is people who describe 
equipment that is very nice to build, but uses hard-to- 
find, or outrageously expensive, custom-manufac¬ 
tured components. This amplifier uses readily avail¬ 
able components, and I will cite my sources for non- 
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fig. 5. Plot of output power and amplifier gain as a 
function of frequency. Note that the response is useful 

over much of the two meter band 
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TUCSON RMRT6UR PACKET RADIO 


• €RROR-FR€€ DIGITAL COMMUNICATIONS 

• COMPLETE TCRMINRL-flflDIO INTERFACE SVSTCM 

• CUSTOM TRANSFORMER AND POWER SUPPLV 

• BUILT-IN MODEM (TU) 

• 32K OF CPROM SOFTWARE INCLUDCD 

• FULL RX.25 AND VRDCG PROTOCOLS 

• NONVOLATILE STORAGE Of CALL SIGN 
AND OTHER ADJUSTABL6 PRRFtMETERS 

• DESIGN FICLD TCSTCD 8V 200 AMATEURS WORLDWIDE 

• KIT INCLUDES PC BOARD. COMPONENTS AND MANUAL 


ONLV S240 plus J7 Shipping and Handling 
(5% Sales Tax for Arizona Residents) 

FOB HJWHtR INFORMATION WRIT* 

MANUAL AVAIL ABIC StPAAATtlV IwllS Tut ion Rmoleui Potkcl Audio Cotp. 

plus II SO Shipping Monuol Pnte ton be AO 801 22888 Tution AZ 8S754 
(•edited lotuotd Mil Putchose) (A Non Pioti: Reseotthano Development Group) 
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STUMPED FOR A GIFT IDEA? 


I.D. BADGES 

No ham should be withoul an l.D badge 
It's just Ihe thing lor club meetings, con¬ 
ventions. and get-togethers, and you have 
a wide choice ot colors Have your name 
and call engraved in either standard or 
script type on one ot these plastic lami¬ 
nated I D badges Wear it with pride! 

Available in the following color combma 
tions (badge/lettering) white/red. woodgrain/whitt. blue/white 
white/black. yellow/blue, red'while green/white, metallic gold/black, 
metallic silver/black 



□ UID Engraved I D Badge 



cial days, whatever occasion 

colors GOLO BLUE RED K! 

imum 6 letters per line) 

□ UFBC-81 


$2.50 

HERE’S A GIFT IDEA! 

How about an attractive BASE¬ 
BALL style cap that has name 
and call on it It s Ihe pertect 
way to keep eyes shaded during 
Field Day. it gives a iaunty air 
when worn at Hamlests and it is 
a great help lor triends who have 
never met to spot names and 
calls lor easy recognition Great 
tor birthdays anniversaries, spe- 
you want it to be Hats come in the following 
ELLY GREEN Please send call and name (max 

$5.00 


REGULAR PRICE HAT AND BADGE $7.50 + SHIPPING 

SPECIAL $6.49 

SAVE $1.00 

Please enclose $1 to cover shipping and handling 

HAM RADIO’S BOOKSTORE 

GREENVILLE. NH 03048 
(603) 878-1441 


junk-box parts. The transistors came from Semicon¬ 
ductor Surplus. I obtained the circuit board and ce¬ 
ramic trimmers from a local surplus outlet, but these 
are seen at every hamfest and in the advertising 
pages of ham radio. The chokes came from the junk 
box and are not critical. The ferrite beads are avail¬ 
able from Amidon and others, and also at hamfests. I 
have modified several types of junk-box relays, and 
all worked well in this circuit. 

Vou can make some substitutions. The chokes are 
not critical; just be sure to use ferrite beads to lower 
the Q and prevent low-frequency oscillations. I used 
ceramic trimmer capacitors, although compression 
or piston types would probably also work. Whatever 
type is used, it must be capable of withstanding the 
rf currents involved. This is especially important in 
the output circuitry. If you have access to a good ca¬ 
pacitance meter, you can build the amplifier using 
various capacitors, and then substitute fixed-value 
chip capacitors, such as those made by Unelco. This 
will provide maximum reliability. 

The most critical part is the heatsink — if it is not 
adequate, the transistors will not survive. I used one 
6 x 3-3/4 inches (15.24 x 9.83 cm). If you have a 
bigger one, so much the better. The more area avail¬ 
able for heat transfer, the cooler the transistors will 
run. 

To ensure adequate cooling in the hot Florida sun, 

I placed a fan on the heatsink to help keep tempera¬ 
tures low. This may not be necessary, but is good in¬ 
surance to help the amplifier last. To date there have 
been no thermal problems, even with temperatures 
inside the car higher than 100 degrees F. 

acknowledgements 
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success of this project. I am grateful for the assis¬ 
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conclusion 

I would welcome any comments or suggestions. 
Please include an SASE if a reply is desired. Printed 
circuit boards may be available. Contact the author 
for details. 
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YOU CANT BEAT THE SYSTEM 




8 FIBERGLASS 

* One piece construction 

* Reflector weight 80 Lbs. 

‘ Focal point of 27 3 /«” 

* F/D of .275 

* Gain of 37.8 dB 

’ Noise at 50° elevation 30°K 

* Mount complete with 3'/2” pole 

* Polorotor I standard 



GILLASPIE 9600 

* Infra-red wireless remote control 

* Digital tuning 

* Polarity reverse (Satcom/Westar) 

* On/off switch on remote 
’ Built in A/B switch 

* Large signal strength meter 

* Automatic polarity control 
Attractive wood cabinet 

* Built in channel 3 /« modulator 



YOU CANT BEAT THE PRICE 


ORDER NOW CC<L!^ 


(800) 221-6535 
(212) 345-8000 


TTENTION DEALERS: l liis is the system that you have been waiting for An 8' Delta Gain antenna 

with low noise temperature at low angles, a wireless remote receiver that 
looks good and works great and has the features the others forgot Quality 
LNA’s. cables and accessories. This system is complete. You don’t have to 
buy pipe, wire or connectors. It’s light weight and can be installed by one 
^>85 man CALL FOR DEALER PRICES THAT CAN’T BE BEAT .... 800-221-6535. 


WHOLESALE 

)ISTRIBUTORS 


RITON M ARRETING corp. 

79 Reinsert Avenue . 

rooklyn. New A ork 11236 


(800) 221-6535 

(212) 345-8000 







MORE FROM PRO SEARCH™ ELECTRONICS 


Fteachng The Wald V 



NOW THREE MODELS OF OUR 

DIGITAL ANTENNA CONTROL 


Your Choice Of Center, North Or South 



GOOD 

PSE-1 A. 3A 



The "CONTESTER" provides Ihe least expensive 
DIGITAL CONTROL UNIT WITH COMPLETE COM 
PUTERIZED CONTROL. BUT WITH LESS 
FEATURES, than Ihe "DX'ER" and "DELUX 
This unit gives you the current position ol your 
antenna digitally In 5* steps. It has 2 memories 
and the command mode, plus single button opera- 
lion The PSE 1A. "CONTESTER* comes with a 
7.0 amp continuous duty motor supply PSE-3A 
has a 12 amp power pack. 

It is not capable ol being modified to talk or accept 
the computer interface or remote interface 
It is completely shielded and made of the same 
quality components as the other models 
The warranty on our unit Is one year on materials 
and labor, and ninety days on parts. 

This unit is a very inexpensive way to have the best 
of both worlds. A real time saver during contests. 
Hands off operation will save many hours of hang, 
ing on Ihe rotor. Just a few dollars more than the 
manual control box. but worlds apart in state-of- 
the-art and operation. " rlc ® *229.95* 


o BETTER 

PSE-1. PSE-3 

The "DX’ER" Is the top of the line of the non-voice 
synthesized units, and Is for the ham who Is in 
need of more features on their controller ll has 
"2" digital readouts, one to show the antenna’s 
current position, plus a storage readout which 
holds a heading or digitally displays your last posi¬ 
tion. This is valuable for switching between long 
path or short path, or checking front to back, or 
working between two different stations a real 
time saver and just a nice convenience. 

The "DX’ER" also has "5" scan functions: 0-90. 
90-180. 180-270. 270-360. and 0-360. This is a real 
aid in looking lor that dogleg opening or peaking a 
weak signal. 

It can be expanded to talk, and does have the hard¬ 
ware necessary to use with the computer inter¬ 
face. 

It can be remotely xeyed. where verbal confirma¬ 
tion isn't reauired Price *36295 * 



BEST 

PSE-2. PSE-4 

This is Ihe ultimate in rotor controls. Nothing tops 
this one 

It has alt the features of the other models, plus it 
talks ..Yes, it talks 

The "DELUX” has a voice synthesizer which con¬ 
firms your entries, plus tells you your heading as 
you enter it and when your antenna arrives. 

All commands are spoken, plus as your antenna 
turns you hear a 400HZ tone going In one direction 
and a 80HZ tone in the other This gives you 
positive verification ol movement 
This unit, as the others, will combine with the 
HAM IV. T2X, and HDR-300. giving you the best 
antenna rotor combination you couli' 

Price $469.00* 


any 


iid ever want at 


INTRODUCING THE ULTIMATE PACKAGE...FROM PRO-SEARCH™ NINE COMBINATIONS OF 
OUR CONTROL UNIT AND THE TELEX/HYGAIN* ROTOR MOTORS... 

FOR JUST A FEW DOLLARS MORE YOU CAN HAVE THE CONTROLLER OF THE FUTURE TODAY! 


- 


»1 The "Contester" Package...try one of these 
TELEX/HY-GAIN rotors with our PSE-1A/3A A 
system which is low in cost, high in performance 




The "DX’ER" Package.. Couple this unit with a 
rotor and you have the best non talking control we 
make Expandable, plus has 5 scan functions, 2 
DIGITAL displays and REC/LAST to check long 
path or short path. Has all internal hardware to 
plug into our computer interface Can be remotely 
controlled from accessory jack. 

Try this with any of the TELEX/HY GAIN- Rotors! 
This will give you the broadest of functions with a 
mid-range price. 


The "Oelux" is the most sophisticated antenna 
control unit ever made With the "Delux" you have 
all the functions of our other units, plus it 
talks...Yes It talks. Not only do you have your 
headings digitally displayed, but is also said as 
your antenna stops...AII commands are spoken, 
plus as your antenna turns you hear a 400Hz tone 
in one direction and an 80Hz in the other, giving 
you positive varlllcatlon of movement. This unit, 
when combined with the HAM IV. T2X or HDR-300 
gives you the best buy anywhere al any price... 


HAM IV* 


T2X 


HDR-300* 


Package Special 


Package Special 


PSE-1A will save you lots of time in your favorite 
contests. No more hanging on Ihe rotor 
control...Gives you positive control with DIGITAL 
readout plus 10 memories, command positioning, 
and single button manual movement 


PSE-1 + HAM IV $508.95 
PSE 1 + T2X 548.95 
PSE-3 + HDR-300 677.95 


PSE-2 + HAM IV $608.95 
PSE 2 + T2X 655.00 
PSE-4 + HDR-300 784.00 


PSE-1A + HAM IV $369.95 
PSE-1A + T2X 415.95 
PSE-3A + HDR-300 544.95 

* Printed with permission ol TELEX/HYGAIN 
Telex Communications, Inc 


Reaching The World 

© Copyright 1983 



Controllers also available for other rotors 


Prices and specifications subjeci to change 
without notice or obligation 


U S and Foreign Patonts 

* For PSE. 3A. 3. 4 add S74 SO lor 12 amp 
power pack 


Write or Call lor our Catalog • Pro Search Electronics Co Sulla 305 10411 Clayton Rd St Louie. Mo 83131 I-3I4-994-7S72 (Mtaaourl) 1-800-325-40IS 
























SPECIFICATIONS: 

Forward gain 
FronttoBack Rallo 
Power rating CW 
SSB 

Feedpolnt Impedance 
VSWR HT Resonance 
Matching System 
Number ol Elements 
Longest Element 
Boom Length 
Mast Size 
Turning Radius 
Wind surface area (In sq 
Ml 

Wind load 

(EIA standard 80 mph) 
Assembled Wt 
Shipping Wt 


1KW 

2KW PEP 
52 ohm 

1.5 to 1 or better 

Mosley 

3 

28 

14’ 

1V*i" or 2" 

156" 


• Used around the world 


Work CW or phone 
without tuning or 
adjusting antenna 

A great antenna 
for the new solid 
state rigs 


ALL MOSLEY ANTENNAS 
AND CATALOGS AVAILABLE 
AT QUALITY DEALERS 
OR CALL TOLL FREE 

1-800-325-4016 

ASK ABOUT OUR FALL SPECIAL 
Prices and specifications 
subiect to change 
without notice or 
obligation 


REMEMBER WHETHER YOU USE TRAPS OR LINEAR LOADING, 8db GAIN IS 8db GAIN 

YOUR RECEIVER CAN T TELL THE DIFFERENCE MOSLEY TRAP MASTERS QUALITY STILL SETTING THE PACE . 


ELatraniaM. 

A DIVISION OF WURDACK & ASSOCIATES INC 1344 BAUR BOULEVARD ST LOUIS. MO 63132 1-314-994-7872 


More Details? CHECK-OFF Page 111 
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vacuum tube substitution 


Using one tube 
in place of another 
saves time, trouble 

Radio Amateurs always keep a supply of spare 
parts and vacuum tubes on hand, but when a 
vacuum tube fails and an exact replacement is un¬ 
available, the Amateur has two choices: either to buy 
a new tube — which may be expensive or scarce — 
or find a substitute. 

Because a substitute tube may be cheaper than 
the original, and perhaps easier to obtain, this article 
discusses tube substitution in general and rectifier 
tubes in particular. 

Unfortunately, tube substitution handbooks aren't 
always very useful. This would not be so if most of 
the substitutes were listed, but this is seldom the 
case. For some tubes, no substitutes are listed; for 
others, suggested substitutes denoted by suffixes 
such as G, GT, and GTA may differ only slightly from 
the original and be as costly or as difficult to obtain. 
Sometimes substitutes may be as hard to find as the 
originals themselves. (Receiving tube manuals may 
be more helpful in that they list many tubes which 
have identical base diagrams and are thus inter¬ 
changeable if they have similar or superior 
characteristics.) 

Tubes with the same kind of base but with differ¬ 
ent terminal diagrams require only minor changes in 
socket wiring for substitution. Tubes with the same 
kind of base and known terminal diagrams, but dif¬ 
ferent filament or heater voltage, may also be used; a 
higher voltage requires a different filament trans¬ 
former or secondary winding, and a lower voltage re¬ 
quires a dropping resistor in series with either one of 
the two socket terminals. The resistance of the drop¬ 


ping resistor is determined by Ohm's law: the drop in 
voltage is divided by the current in amperes. The 
power rating must exceed the product of these fac¬ 
tors, or E*l watts. Current differences are seldom 
important. 

If a substitute tube has a different base than the 
original, it requires a very different socket unless a 
suitable adapter is available. It is both difficult and 
impractical to change bases on old tubes; the 
absence of separate bases permits only socket rewir¬ 
ing for substitution. 

tube-base history 

Early vacuum tubes were often baseless or had 
only bases for filaments. Candelabra bases, Edison 
medium screw bases, and Ediswan bases were com¬ 
mon. From 1915 to 1927 various 4-pin bases and 
sockets were tried, with varying success. In 1923 the 
famous UV199and UV201A triodes were introduced. 
Their UV bases had solder-filled brass pins which 
made butt-end contacts with flat socket contacts. 
The solder tips often corroded badly, so some tips 
were gold-plated and later, in 1925, UV bases were 
superseded by UX bases with long pins for side¬ 
wiping contacts with ordinary metals. 

In 1927 the 27-triode detector-amplifier was intro¬ 
duced to avoid hum in new AC receivers. It had a 
unipotential or heater-type cathode and required a 5- 
pin base. The then-new 24A screen-grid tube or tet¬ 
rode, also of heater-type, needed a 5-pin base and a 
top cap for connection to the control grid. The ad¬ 
vent of pentodes, beam power tubes, and multifunc¬ 
tion tubes led to 6- and 7-pin bases and often top 
caps. The use of 4- to 7-pin bases practically ended in 
1935 when octal-base tubes were introduced. 

Most tubes required no more than seven active 
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pins, but the 6L7 pentagrid mixer required all eight 
pins plus a top cap, for a total of nine connections. 
Miniature baseless tubes, which began to replace oc¬ 
tal tubes in about 1950, are usually 7-pin or 9-pin 
types. Some multi-unit tubes have ten or twelve 
pins. 

The first vacuum tube rectifiers on the market 
were the half-wave UV216 in 1921, (replaced by the 
UX216B in 1925), and the full-wave UX213 in 1925, 
which was superseded by the UX280, (now simply 
80), in 1927. These tubes, sold by RCA, were devel¬ 
oped by GE and Westinghouse, respectively. Unlike 
other types, rectifier tubes largely survived the trend 
to more than 4-pin bases from 1927 to 1935. Octal- 
base rectifier tubes have endured over the years, as 


demonstrated by the presence of approximately fifty 
rectifier tubes in the octal-base list (table 1). Notable 
exceptions to the 4-pin and 8-pin rectifier preference 
are the 5-pin 84/6Z4, which had a heater-type cath¬ 
ode, and the 6-pin 25Z5, which had a heater, two 
cathodes and two plates, and provided doubler oper¬ 
ation. Half-wave rectifiers need only three connec¬ 
tions, of which two are for filament and one is for 
plate — usually a top cap, so only two base pins are 
wired. Full-wave filament-type rectifiers need four 
pins — two for filament and two for plates. 

rectifier type substitution 

There are several good reasons why rectifier tubes 
are usually the first tubes to fail or weaken. They sup- 


table 1. Rectifier tube base diagrams. Commas signify common connections. Column K dashes signify filament/heater- 
only type tubes, with no cathode employed; column K numbers indicate cathode element pin connection(s). (M) 
signifies mercury vapor; TC, top cap plate connections (half-wave). 


pins 

diagram 

tube type 

For H 

K 

P 

4 

4AB 

2X2A,2Y2 

1 + 4 


TC 


4AD 

83V 

1 + 4 

4 

2 + 3 


4AT 

872A/872 (M) 

2 + 4 

— 

TC 


4B 

2Z2/G84, 866 Jr. (M) 

1 + 4 

_ 

2 


4C 

5X3, 5Z3, 80, 82 (M), 83 (M) 

1 + 4 

- 

2 + 3 


4G 

6Z3 

1 + 4 

3 

2 


4P 

3B28, 816, 836, 866A, AX, B(M) 

1 + 4 

- 

TC 

5 

5D 

84/6Z4 

1 + 5 

4 

2 + 3 

6 

6E 

25Z5 

1 + 6 

3 + 4 

2 + 5 

7 (none! 

8 

3C 

1G3GTA/1B3GT, 1K3A/1J3 

2 + 7 


TC 


5DA 

5AR4/GZ34, GZ32-34-37, R52, U54, U70 

2+5 

5 

3 + 4 


5DE 

3DG4 

1 + 3 

- 

5 + 7 


5L 

5AT4, 5V4GA, 5Z4, GZ32 

2 + 8 

8 

4 + 6 


5Q 

5X4G, 5Y4G-GA-GT 

7 + 8 

- 

3+5 


5T 

5AS4A, 5AW4GT, 5AZ4, 5R4GB, 5R4GY, 
5T4, 5U4GB, 5V3A/5AU4, 5W4GT, 5Y3GT, 
5Z10, GZ30-31, RJ2, U50-51-52, WTT102 

2 + 8 


4 + 6 


6AD 

35Z5GT, 45Z5GT 

Midtap 3, 2+7 

8 

5 


6S 

6AX5GT, 6X5GT, 6ZY5G, EZ35 

2+7 

8 

3 + 5 


8EZ 

3A3C,3CZ3A 

2 + 7 

7 

TC 


8KS 

5DJ4 

1,7 + 2, 8 

- 

3, 4 + 5, 6 


8MK 

3CU3A 

2 + 7 

— 

TC 


8MU 

2CN3A,3CN3B 

2 + 7 

1 

TC 


8MX 

3DB3/3CY3, 3DJ3 

2 + 7 

1,7 

TC 


8MY 

3D A3/3DH3 

3 + 5 

8 

TC 


8MZ 

3DC3 

2 

1,3, 5,7 

TC 

7 min. 

5BQ 

35W4 

Midtap 6, 3 + 4 

7 

5 


5BS 

6BX4, 6X4, 12X4, EZ90, EZ900 

HZ90, U78, U707, VZM70, 6202 

3 + 4 

7 

1 + 6 

9 min. 

9BS 

12DF5 

4 + 5 

3 + 8 

1 + 6 


9CB 

6AF3, 6AL3 

4+5 

TC 

9 


90J 

6BW4 

4 + 5 

9 

1 + 7 


9DT 

3A2A 

2, 5, 8 

1,4, 6, 9 

TC 


9M 

6CA4, EZ4, U709, UU12 

4 + 5 

3 

1 + 7 


9NT 

5BC3 

1 + 3 

— 

5 + 9 


9QT 

5BC3A 

1+2,3 

— 

5, 6 + 8, 9 


9U 

1V2 

4 + 5 

- 

1,9 


9Y 

1X2A, B, C 

2, 5,8 

- 

TC 
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CQ CQ HAMS 

- SPECIAL OFFER TO LICENSED HAMS - 

Do you think Ham Radio is the number 1 Amateur 
Publication? 

Are you interested in Satellite Television? 

Then why not read Satellite TV Magazine ? 

Believe me- this is the number 1 
Satellite TV Publication! 

Now ... as a special otter to licensed amateurs only - we 
will send you a sample copy ot Satellite TV Magazine for 
only $ 1.00* (Reg. $2.95) and otter you an annual subscrip¬ 
tion for only $24.95* (Reg. $29.95). 

It you're still not convinced - QSX the Satellite TV Net each Sunday at 2:00 pm Eastern Time on 
1 4.310 MHz and hear what the other HAMS are saying about Satellite TV Magazine. 

Chris J. Schultheiss VE-2FRJ 

Just give us your name and QTH Editor & Publisher 


Name_ Call - 

Address 


Please Enclose Check or Money Order or if you prefer we accept Visa' & Mastercard'. 

Card Number___ Exp. Date 

hhb Satellite TV Magazine 

II Prices in US Funds. P.O. BOX 2384 |^ J Ca || To || Free 

* Shelby, North Carolina 28150 ** m 1-800-438-2020 


•All Prices in US Funds. 


DIRECTION FINDING? 


★ Doppler Direction 
Finding 

★ No Receiver Mods 

★ Mobile or Fixed 

★ Kits or 
Assembled Units 

★ 135-165 MHz 
Standard Range 


★ Circular LEO 
Display 

★ Optional Digital 
Display 

★ Optional Serial 
Interlace 

★ 12 VDC Operation 

★ 90 Day Warranty 


New Technology (patent pending) converts any VHF FM receiver into an advanced 
Doppler Direction Finder Simply plug into receiver’s antenna and external speaker 
jacks. Use any four omnidirectional antennas. Low noise, high sensitivity for weak 
signal detection. Kits from $270. Assembled units and antennas also available. Call or 
write for full details and prices. 

p) DOPPLER SYSTEMS, 8K54 1602,9981151 


—-UP YOUR ERP*- 

For HT owners operating inside a vehicle and wanting 
increased T/R range. RF PRODUCTS has the low cost 
solution. 

Remove your BNC antenna from the HT and mount on 
the RF PRODUCTS BNC magnet mount, install the magnet 
mount on the rool top and connect the BNC co ax connector 

The magnet mount (part no 199 445) has 10 feet ot small 
(5/32") co ax with BNC connector attached and is priced at 
$15 95 (including shipping by UPS to 48 states) 

TO ORDER send $1 5.95 money order or cashiers check only 
Fla. residents add 55» tax. for air UPS add $1.SO 


PART NO. 

194 214 
194-254 
194-814 
194854 
194-944 

195 914 

196 214 
196-244 


LOW COST ACCESSORY ANTENNAS 
DESCRIPTION 

2M helical full length BNC connector 
2M helical stubby type BNC connector 
1 ’«M helical full length BNC connector 
1 ’. M helical stubby type BNC connector 
>.M helical stubby type BNC connector 
>«M flexible ’ « wave BNC connector 
2M telescopic ’ < wave BNC connector 
2M-' «M whip , wave BNC connector 


PRICE 

$7 95 
895 
7 95 
895 
895 
7 95 
695 

7 95 172 


RFPRODUCTS 

P.O. Box 33. Rockledge. FL 32955. U.S.A. (305) 631 0775 


One-Stop 
Electronic 
Supermarket 

Barry is New York City's largest 
stocking Ham Dealer. From 
accessories to transceivers — 
Barry has it all. Barry also carries 
commercial and business band 
radio equipment and systems. 

When in town, come on down. 
Barry is easy to get to by either 
subway or bus. Don't pay uptown 
prices! 

Barry is also as close as your 
phone or telex machine. Contact 
us today for the best buys in 
Amateur Radio. 

BARRY ELECTRONICS CORP. 

512 BROADWAY 

NEW YORK CITY, NY 10012. 

212-925-7000 TELEX 12-7870 

OPEN 7 DAYS A WEEK. 

Monday Friday 9 to 6:30 PM 
Saturday & Sunday 10 to 5 PM 







Cl, C2, C3, C4 0.002-O.OfpF, 400-600VDC 
cm, CR2, CR3, CR4 OIODES, AS RATED 
Rt , R2, R3, R4 330k, 390k, 4?Ok 0.5 WATT 
R3 47 TO 100 OHMS, 10 WATTS (OR 33 OHMS, 

2 WATTS) 

fig. 1. Solid-state rectifier top connections. See table 1 
for base connections. 


ply DC plate power for other tubes in radio receivers 
and for much electronic equipment. They also fre¬ 
quently sustain severe transients and momentary 
overloads. While many suitable substitutes are avail¬ 
able, many of these require changes in socket wiring, 
as evident in table 1 , which lists about fifty rectifier 
tubes among fifteen octal-base diagrams. Table 1 in¬ 
cludes both foreign and domestic half-wave and full- 
wave rectifier tubes. It will assist in substituting one 
tube for another as well as substituting solid-state 
equivalents for rectifier tubes. 

solid-state rectifier substitution 

It is unnecessary to substitute tubes or to change 
socket wiring or sockets if solid-state parts are 
mounted in an old vacuum-tube base or a similar 
plug foundation. (The bases of defunct tubes are 
easily removed by hack-sawing them about midway 
or by crushing the glass in a vise. A cloth wrapper 
will help prevent the hazard of flying glass particles.) 

Each leg of a full-wave rectifier circuit must with¬ 
stand a peak inverse voltage of 1.4 times the RMS 
voltage to center-tap of the transformer secondary. 
This voltage usually exceeds the PIV rating of a 
single diode, so two or more diodes must be used in 
series. Each diode should be shunted by a small ca¬ 
pacitor in order to minimize voltage spikes, and by a 
resistor to equalize PIV drops. Capacitors should be 
rated at 400 to 600 volts and 0.002 to 0.01 /iF capaci¬ 
tance. Resistors should be rated at one-half watt 
minimum and 500 to 1000 ohms per volt of PIV. 
Values of 330k, 390k, and 470k, are suitable at 200 to 
400 volts per diode. 

These parts should be chosen carefully and con¬ 
nected properly, according to the diagram of fig. 1 
and the pin numbers of table 1. The two anode or 
plate leads (PI and P2) and one cathode or filament 


lead (K or F) must be connected to three specific pins 
in the desired tube base. Solder in the base pins must 
be melted so as to pass the leads, which may be No. 
18 solid copper wire; the pins must then be re¬ 
soldered. 

It is seldom necessary to use diodes in parallel 
because their current ratings usually exceed those of 
rectifier tubes. If two or more diodes must carry the 
load current, each diode should be in series with an 
equalizing resistor of about 33 to 47 ohms and 2 
watts minimum rating. Without series resistors, one 
of several nonlinear devices in parallel may take most 
of the current and burn out. 

A limiting resistor of at least 10 watts and 47 to 100 
ohms rating may be connected in series with a recti¬ 
fier output or a transformer center-tap connection. 
The resistor may burn out under overload conditions, 
but it will protect the diodes and cost less to replace. 
A well-chosen fuse may be used instead of, or in ad¬ 
dition to, the resistor. 

rectifier design data 

The following facts deserve consideration in rec¬ 
tifier design: 

1. Half-secondaries of plate transformers usually 
have about 50- to 200-ohms resistance, and power¬ 
line inputs to transformerless rectifiers have negligi¬ 
ble resistance. 

2. Choke-input and resistive input filters usually have 
more than 100-ohms input resistance, and capacitor- 
input filters have negligible input resistance until the 
capacitors are charged. 

3. Vacuum-tube diodes usually withstand high peak 
currents caused by short circuits and starting tran¬ 
sients because their plate resistance exceeds 500 
ohms and their plate current is limited by filament 
emission and space charge. Solid-state diodes, on 
the other hand, may fail because they usually have 
less than 100 ohms resistance and no current-limiting 
saturation phenomena. 

4. Peak current in all rectifiers may be limited to safe 
values by adding series resistance of high enough 
value to make the total resistance adequate but low 
enough value to avoid an excessive voltage drop 
under normal load. 

5. In order to avoid abnormally-high peak currents 
and peak inverse voltages, as well as poor ripple 
reduction, in choke-capacitor filters, the product of 
the choke inductance in henrys and the capacitor 
capacitance in microfarads must be greater than the 
resonant value of 7.08 for a half-wave filter (60 Hz 
ripple) and 1.77 for a full-wave filter (120 Hz ripple). 
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BUILD THIS SSB TRANSCEIVER FROM OUR MODULES 





FL8 ' # hi ,FA > 



1 

^_ 



7 


08C-1 


DET-3 h^AFA-1 * (SPK, 


* NOT 9UPPLIEO 


r.- 


HOBBY KITS 



MIKE 


EXPERIMENT - LEARN ELECTRONICS; BUILD AND DESIGN YOUR OWN AM, FM, CW, 
OR SSB RECEIVERS, TRANSMITTERS AND ETC. WITH OUR MINI-LINEAR CIRCUIT KITS 

All kits Come Complete With Etched and Drilled Circuit Boards and All Parts Needed To Function As Described 


AFA-1 AUDIO AMP. lm 380 i 2w»n»4 tBOHMOuipui $4.95 

AFP-1 AUDIO PREAMP. DualAud«oPfo»mp — FwMikoEtc $3.95 

BMD-1 BAL. MIX. LM 1496 Mixer — SB Modulator Tuned Output $9.95 

DET-1 AM DET. Am Envelope Detector With AQC Output $3.95 

DET-2 FM DET. LM 3065 EM Detector 1465 KHZ or 4-1IMMZI $7.95 

DET-3 SSB DET. LM l496SSBDMeclo<(Neeo»OSC-1ofOSC-4| $9.95 

IFA-1 IF AMP. CA 3028 30 DB Gem Optional AOC (455 KHZ or 9-11 MHZ) $6.95 
FLS-9 SSB FILTER 9 mmz/2 1 khzbw with usb kal lot osc t $49.95 
IFA-2 IF AMP. CA302830DBOam t-100 MHZ Optional AOC $6.95 


MBA-1 FREQ. MULT. runeOOutpulButter Mun-Amot'tierToZSOMHZ $5.95 
OSC-1 CRYSTAL OSC. too khz-zomhz Not tuned $3.95 

OSC-2 CRYSTAL OSC. Ov t8-200MHZiune<iouiput $4 95 

OSC-3 VARIABLE FREQ OSC v»K:to-TunM455KHz $5.95 

OSC-4 VARIABLE FRFY OSC naractor Tuned 4-t I MHZ $5.95 

PSV-1 POWER SUPPLY LM723WrlhPasa Tranaietor, Sampemax $7.95 

PLL-2 TONE DETECTOR LM567PLL Tone Detector $5.95 

RF/MIX-1 RF-AMP/MIXERCA3028- Tuned RFAMPlMixert- too MHZ $7.95 
RF/MIX-2 RF-AMP/MIXER 3N204 tuned be am/mmi i - 250 mhz $7.95 


SEND $2.00 FOR FULL CATALOG 
WITH CIRCUIT DIAGRAMS AND 
TYPICAL RECEIVER AND 
TRANSMITTER HOOK-UPS 


MANY OTHER MODULES AVAILABLE 
ADD •2 “ SHIPPING a HANDUNG 

MORNING DISTRIBUTING CO. 

P.O. BOX 717, HIALEAH. FLA. 33011 


COMPLETE SET OF MODULES TO BUILD A 
1-WATT SSB/CW MONO BANO TRANSCEIVER 
LESS CASE. CONTROLS. PWR SUPPLY 
(12 VDC). SPK ANO MIKE 

$149.95 (Specify Band) 



SHORTWAVE 



SPECTRONICS 


Specialists in Amateur Radio, 
Short-Wave Listening 
And Contemporary 
Electronic Gear. 


THURS. FRI 
9 30-8 00 PM 

SAT 9 30-3 00 PM 



SPECTRONICS 


G ROTH -Type 


COUNTS & DISPLAYS, 


• 99.99 TurnsX^^m 

• One Hole 
Panel Mount 

• Handy Logging Area 
• Spinner Handle A vail able 
Case: 2x4"; shaft V4"x3" 

S12.501 Model TC2: Skirt 2-1/8 



SYNTHESIZED 

SIGNAL GENERATOR 



TC3 $13.50 

Spinner Handle 
Add $1.50 

Prices include UPS 
or Parcel Post in US 


Knob 1-5/8" 
Model TC3: Skirl 3"; 

Knob 2-3/8" 


R. H. BAUMAN SALES 

P.O. Box 122, Itasca, III. 60143 


| 


MODEL 
SG1000 
$349 95 
plus ihipping 


• Covers 100 to 185 MHz in i kHz steps with thumb 
wheel dial • Accuracy 1 cart per 10 million at all He 
quencies* internal FM adiuslable Horn 0 to 100 kHz 
al a 1 kHz rale • Spurs and noise at least 60 dB be 
low earner • RF output adjustable Horn 5 500 mV al 
50 ohms • Operates on 12 Vdc @ 1/2 Amp • Avail¬ 
able lo> immediate delivery • $349 95 plus shipping 

• Add on Accessories available lo extend Heq 
range, add minute resolution voice and sub-audible 
tones AM precision 120 dB calibrated attenuator 

• Call lor details • Dealers wanted worldwide 

VANGUARD LABS 

194-23 Jamaica Ave . Holllt. NY 11423 

Phone:(212)448-2720 190 


BASIC PROGRAM MANUAL 

FOR AMATEURS 

Programs Design Quads, beams Hap dipoles 
antenna wind load litters, pads stnplmes op 
amps microwave. RF coils calc Ohms law 
L. C. power log 0S0 s global distances and 
much more nc 'INCLUDES Shipping 
All FOR yo AND HANOI INGI 

YAESU FT-207R OWNERS 
AUTOMATIC 
SCAN MODULE 

15 minutes to Install; scan re¬ 
starts when carrier drops oil; 
busy switch controls auto¬ 
matic scan on-oll; Includes 
module and instructions. 
Modal AS 1 $25.00 

BATTERY SAVER KIT 

Model BS-1 $14.95 

• No mere dead batteries due to memory backup 

• 30% less power drain when squelched 

• Simple to install, step-by step instructions and 
parts included 

e 4 mA memory backup reduced to 500 «aA 
e 45 mA receiver dram reduced to 30 mA ^ ^7 
e Improved audio fidelity and loudness 


ENGINEERING CONSULTING 

PO BOX 216 DEPT H 
BREA. CALIFORNIA 92621 


SAY YOU SAW IT 
IN 

HAM RADIO 




Iti 



















KANTRONICS SOFTWARE 
Hamsoft. ,M Hamtext,™ and Amtorsoft 


MORSE 

TRANSMIT SPEED 
RECEIVE SPEED 


00 : 00:00 


ENJOY YOUR MEAL AND 
WE LL TALK TO YOU 
REAL SOON . 73S 
WA5RCU 

WEATHER HERE "IS WARM TODAY 
WITH LOTS OF SUN. . XYL SAYS 
TIME FOR DINNER SO 73S W0XI 


Kantronics has led the amateur community in software 
and total computer communications systems with our 
original program, HAMSOFT. With five-computer compat¬ 
ibility and reasonable prices HAMSOFT has become the in¬ 
dustry standard. HAMSOFT Includes split screen display, 
type ahead buffer, message ports, and complete key¬ 
board control for Morse Code, Radioteletype, and ASCII 
communications. With THE INTERFACE or INTERFACE 11, 
HAMSOFT can make any of five computers a complete 
amateur communications terminal. All programs are on a 
ROM board, except the Apple diskette. 

VIC-20 - $49.95, ATARI - $49.95, APPLE - $29.95, 
TRS-80C - $59.95, TI-99/4A - $99.95 


HAMTEXT is our advanced CW/RTTY/ASCll program 
for the VIC-20, COMMODORE 64, and APPLE computers. 
HAMTEXT gives you the ability to store incoming mes¬ 
sages in the computer’s memory, transmit files directly 
from tape or disk, and use your computer to its fullest 
potential. Features like Diddle, Time Transmission. Text 
Transmission, Printer Outputs, and Word Wraparound, 
make HAMTEXT the program for the serious amateur. 
HAMTEXT was created with input from our users as 
guidelines, and with total use of the computer in mind. 
Suggested Retail.$99.95 


00 : 00:00 
PROGRAM OPTIONS 

A. RETURN TO BASIC 

B. EDIT MESSAGE PORTS 

C. SAVE MESSAGE PORTS 

D. LOAD MESSAGE PORTS 

E. SET XMIT BUFF SIZE 

F. EDIT HOLDING BUFFER 

G. SAVE HOLDING BUFFER 

H. LOAD HOLDING BUFFER 
I. SET TIME 


00 : 00:00 
KANTRONICS AMTORSOFT 
COPYRIGHT 29 JUNE 1983 

CHOOSE 

S (AMTOR SLAVE) 

M (AMTOR MASTER) 

L (AMTOR LISTENER) 

P (PROGRAM OPTIONS) 

T (T/R OPTIONS) 


On January 27th, 1983, AMTOR, Amateur RadioTele- 
type Over Radio, became a legal mode for the amateur 
service. AMTOR is an essentially error-free radiotele¬ 
type form of communication. AMTORSOFT, Kantron¬ 
ics' newest software package, gives your computer the 
ability to become an AMTOR communications terminal 
when used with The interface or Interface 11. AMTOR¬ 
SOFT is currently available for the Apple, VIC-20, and 
COM-64 computers. AMTORSOFT brings you the newest 
In computer-amateur communications at an afford¬ 
able price. 

Suggested Retail .*89.95 


For more information see your Kantronics dealer, or contact: 
K4 Kantronics 1202 E. 23rd Street Lawrence, KS 66044 
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TECHNIQUES ' 


Today's popular all-solid-state 

transmitters's would make yester¬ 
day's old timers' eyes pop out. What 
fun to work a modern rig with all the 
bells and whistles! 

Owners of today's transmitters, 
however, find that many of them re¬ 
quire matching to an antenna with an 
SWR less than 2:1. This is no prob¬ 
lem on the higher bands, since most 
antennas meet this requirement, but 
80 meter operators discover that they 
cannot cover the whole band with a 
single simple antenna and are there¬ 
fore restricted to operating within a 
small portion of the band. 

Some heroic attempts have been 
made to solve this problem 1 ' 2 ' 3 but 
the “broadband" 80-meter antenna 
solution still seems in doubt — or has 
it already been solved? 

let's not 

reinvent the wheel 

The basic 80 meter, center-fed di¬ 
pole, mounted in close proximity to 
ground, has a feedpoint resistance in 
the neighborhood of 30 ohms. I say 
"in the neighborhood" advisedly, as 
the measured resistance varies with 
height above ground, the conductivity 
of the soil in the vicinity of the anten¬ 


na and the degree of coupling be¬ 
tween the antenna, the outer shield 
of the feedline and any other con¬ 
ductors (such as house wiring, tele¬ 
phone lines, etc.) in the vicinity of the 
antenna. 

As a result of these variables, SWR 
measurements made on one 80-meter 
dipole may vary considerably from 
those made on an identical antenna 
at a different location. 

Because of the antenna environ¬ 
ment, some "lucky” 80-meter opera¬ 
tors find their dipole has an extremely 
broad frequency response and they 
can operate their solid-state transmit¬ 
ter over nearly the whole band! But 
their buddy across town with the 
same antenna is limited in operation 
to a small segment of the band, since 
the SWR quickly departs from low 
values when he operates his antenna 
away from the design frequency. 

Improving ground conductivity is a 
difficult task. 2 An extensive ground 
screen is called for in the case of ver¬ 
tical polarization and it is not known if 
such a ground installation would be 
cost-effective with horizontal polari¬ 
zation. I would doubt it, myself, lit 
would, at the minimum, better define 
the "array" (antenna plus image) ele¬ 
vation pattern. — Editor) 


decoupling the antenna 
from the environment 

Meaningful SWR measurements 
are difficult to achieve when the 
transmitting antenna is coupled to 
nearby conducting objects. In my 
case, the SWR measurements on an 
80-meter dipole changed radically 
when I turned on the ceiling light fix¬ 
ture in the living room. The dipole 
was parallel to the wires leading from 
the utility box at one end of the house 
to the light fixture. Placing a 0.01, 
1.6-kV ceramic capacitor across the 
connections of the fixture seemed to 
detune the house wiring sufficiently 
so that meaningful SWR numbers 
could be obtained. 

The first step was to determine if 
the dipole was coupled to the outside 
of the outer shield of the coaxial feed¬ 
line. This was tested by adding an ex¬ 
tra length of line at the station end 
and noting if the SWR reading 
changed from the original measure¬ 
ments at different frequencies. 

Since I knew there was unwanted 
coupling, I was not surprised when I 
was able to plot a new SWR curve 
that had only a vague resemblance to 
the old one after my line-splicing ex¬ 
periment. It looked as if I could move 
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fig. 1. Transmission line wound into 
simple RF choke at antenna feedpoint 
helps to decouple outside of shield 
from antenna currents. The line should 
be dropped (down) directly under the 
antennas. Suggested coil diameter: 
one foot for RG-8A/U, 3 inches for RG- 
58/U. Eight turns are suggested for use 
on 80 meters. 


the resonant frequency at will within 
the band by merely changing the 
length and position of the coaxial line 
with respect to the dipole! 

The second step was to bring the 
coaxial line directly down to the sur¬ 
face of the ground under the center 
of the dipole and run it along the 
ground to the station. Before, it had 
looped through the air at about a 45 
degree angle to the dipole. 

Repeating the SWR measurements 
showed that by varying line length 
the SWR changed but not nearly as 
much as in the previous situation. It 
looked as if I were proceeding in the 
right direction. 

The next step was to try to decouple 
the outer shield of the coax a bit 
more. I wound the line up into a 
choke coil just under the center of the 
antenna (fig. 1). This helped, but it 
seemed as if more isolation were re¬ 
quired. Luckily, I had a 2.5 MHz to 15 
MHz air-wound balun available (fig. 
2 ). I placed this device at the dipole 
feedpoint and was successful in de¬ 
coupling the coaxial shield from un¬ 
wanted antenna-induced currents. 

a balun transformer 
for 80 and 160 meters 

The balun design shown in fig. 2 is 
useful for both 80 and 160 meters. 


Since it has an air core, it will not 
saturate at a high power level as the 
ferrite core design might do; and 
because the windings have more 
turns (inductance) than the more 
common design, this balun performs 
better at the lower frequencies. 

The balun is wound on a plastic 
(PVC) form 3-1/2 inches (9.0 cm) in 
diameter. The design consists of 10 
trifilar turns on No. 14 Formvar™ (or 
enamel) insulated wire. The ends are 
held in place by 4-40 hardware. The 
windings are interconnected by short 
lengths of wire run between the ap¬ 
propriate terminals. The common con¬ 
nection of two of the windings is used 
as the ground point at one end of the 
balun and is attached to the coaxial 
shield. When completed, a plastic 
bottle is cut to fit over the balun as a 
rain shield. The balun is attached di¬ 
rectly to the center insulator of the di¬ 
pole and the coaxial line dropped 
down directly beneath it. 

Take care that the top end of the 
coaxial line is sealed from moisture. 
Water can seep into the line by capil¬ 
lary action of the shield but a good 
coat of sealant (RTV, for example) 
will waterproof the end of the line. 
(Make sure your sealant does not 
contain acetic acid, or it will corrode 
the copper wires of the coax. Read 
the label before you buy.) 


TO DIPOLE 



fig. 2. Airwound, trifilar balun covering 
the 1.8 MHz to 12 MHz range. Ten 
closely-spaced trifilar turns of No. 14 
enamel wire are wound a 3-1/2 inch (9 
cm) diameter form. See text for details. 
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fig. 3. (A) Resonant dipole presents 
purely resistive feedpoint. ( B) Dipole 
slightly shorter than resonance pre¬ 
sents capacitive reactance in series 
with feedpoint resistance. 1C) Inductor 
placed across B network provides im¬ 
pedance transformation to 50 ohms by 
simple network made up of R, L, and C. 
The L/C ratio determines transforma¬ 
tion ratio when LC is resonant at oper¬ 
ating frequency. (See Beam Antenna 
Handbook, Radio Publications, Box 
149, Wilton, Connecticut 06897.) 


matching the antenna 
to the line 

I was now in a position to make a 
meaningful SWR measurement of 
the antenna. As expected, a mini¬ 
mum of 1.56:1 occurred at resonance 
corresponding to an antenna impe¬ 
dance of 32 ohms. The easiest way to 
achieve a better match between an¬ 
tenna and line is to make the antenna 
form a portion of a network whose in¬ 
put impedance over a small range is 
50 ohms (fig. 3). If the antenna is cut 
slightly shorter than its resonant 
length, its terminal impedance will 
have a capacitive reactance term. A 
compensating inductor placed across 
the antenna terminals would then 
provide a tuned network whose total 
impedance can be made to match the 
coaxial line impedance. For an anten¬ 
na (radiation) resistance of 32 ohms, 
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fig. 5. Parallel-fed dipoles placed at 
right angles to each other provide 
wideband response. Dipoles are cut for 
opposite ends of the 80-meter band. 
See fig. 6 for coaxial balun data. (Note: 
Dipoles are in horizontal plane.) 


the shunt coil (L) should have a reac¬ 
tance of about 64 ohms. For the 80- 
meter band, this turns out to be 
about 2.7 n H. A coil of 8-1 /2 turns of 
No. 12 wire, 2 inches in diameter and 
2 inches long will do the job. The an¬ 
tenna is trimmed six inches at a time 
until unity match is achieved, at the 
desired operating frequency of the 
antenna. 

antenna bandwidth 

After this task is completed, what 
will the operating bandwidth of the 
antenna be between the 2:1 SWR 


points? Alas, the correctly-designed 
dipole still will not cover the whole 
80-meter band, falling within the de¬ 
sired SWR ratio limits over only about 
220 kHz. But this exercise provides a 
clue that may help solve the band¬ 
width problem. 

broadband dipoles 

The previous discussion illustrates 
a method of feeding and matching a 
centerfed 80-meter antenna system. 
It applies equally well to a broadband 
antenna as to a conventional antenna. 

The fan dipole shown in fig. 4 pro¬ 
vides good bandwidth on 80 meters 
when properly matched to the trans¬ 
mission line. It is only 110 feet 
(33.53m) long at resonance (3.75 
MHz). When the length of the arms 
and the center matching coil are 
properly adjusted, the antenna ex¬ 
hibits an SWR of less than 2:1 over 
the complete 80-meter band. 

A second broadband antenna de¬ 
sign similar to the fan dipole is shown 
in fig. 5. This scheme consists of two 
parallel-fed dipoles placed at right 
angles to each other. The dipoles are 
cut for opposite ends of the band. (I 


haven't tried this idea, but I am wait¬ 
ing for a report from someone who 
has. 3 ). The dipole's SWR follows a W 
curve with points of minimum SWR 
occurring near the band edges. The 
dipoles have to be physically sepa¬ 
rated by at least 60 degrees; other¬ 
wise, the broadband response is 
lessened. 

Again, as in the case of the simple 
dipole, the input impedance of the 
antenna is quite low and a matching 
coil has to be placed across the feed- 
point to provide a step-up transfor¬ 
mation to 50 ohms. 

The idea looks like a good one and 
with sufficient separation between 
the dipoles, it should work. 

the W6TC two-frequency 
dipole 

George, W6TC, wrestled with the 
problem of using a dipole across the 
80-meter band and finally came up 
with a classic solution so simple that I 
wish I had thought of it myself! 

George's idea is shown in fig. 6. 
This illustrates a dipole cut for 3800 
kHz and used for SSB operation. To 
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fig. 6. The W6TC two-frequency dipole for 80 meters. Antenna is cut for resonance at 
high frequency end of band. A single loading coil for operation at the low frequency 
end of the band is placed an electrical half-wavelength down the transmission line. 
The line is decoupled from the antenna by a simple balun placed directly at the anten¬ 
na insulator. Toroid is powdered iron material T-200 (2" OD) (1.25" ID), 2-mix (red, 
H = 10 (Amidon T-200-2), or equivalent. 
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1 -► TO ANTENNA TO SWR METER * - J 

AND TRANSMITTER 

fig. 7. Remote loading inductor is placed 
in shielded box at operating position. 
Coil is approximately 11 turns No. 12 
wire, 2" diameter and 2-1/4" long. 
(About 3.75 (iH). Switch is surplus 
ceramic unit. 


operate at 3500 kHz, George first 
placed a single loading coil in series 
with one leg of the dipole. The unbal¬ 
ance caused by not splitting the coil 
and putting half of it in each leg was 
unnoticeable. 

Now, the problem is that the dipole 
has to be raised and lowered to insert 
or remove the loading coil for a QSY 
from one end of the band to the 
other. George solved this problem by 
moving the coil a half-wavelength 
down the coaxial feedline, placing the 
loading coil right at the operation 
position. 

Physically, the coil is placed in a 
box as shown in fig. 7. A ceramic 
switch is connected across the load¬ 
ing coil and instant QSY between the 
ends of the band is possible — right 
from the operating position. The two 
SWR curves for the antenna are 
shown in fig. 8. 

another easy way 

In microwave antennas, a device 
known as a "double-stub tuner" can 
be used to reduce the SWR on a feed 
system. Simpler versions of this tuner 
have become known as "line flatten- 
ers" and one that will work on 80 
meters is shown in fig. 9. 

Using the line flattener, an 80- 
meter dipole cut for one portion of 
the band can be made to work any¬ 
where in the band with near-unity 
SWR presented to the transmitter. 


Under the worst of circumstances, 
the SWR on the line could go as high 
as 5:1 if a dipole cut for one end of 
the band were used at the opposite 
end of the band. Even so, the line 
flattener can readily take care of the 
problem. In most instances, the di¬ 
pole is cut for some frequency within 
the band and maximum SWR excur¬ 
sions run closer to 3:1 at the band 
edges. No matter. The line flattener 
does the job. 

The device is easy to adjust. The 
capacitors and inductors are adjusted 
until the SWR at the transmitter is 
unity. If you run out of capacitance 
range in one unit, a 1250 working volt 
mica capacitor placed in parallel with 
the fully meshed capacitor will help. 

any ideas from the field? 

Well, I've heard of the scheme of 
making the 80-meter dipole out of 
steel wire to introduce a little loss and 
thereby lower the circuit Q and im¬ 
prove the bandwidth. And it might 
work, but I don't have feedback from 
anybody who has tried the idea. 

But I would like to hear from those 
who have any original thoughts on an 
80-meter broadband antenna system 
that will show a low value of SWR to 
the new solid-state rigs. 



fig. 8. The W6TC two-frequency dipole. 
Curve A shows resonance at 3560 kHz 
with a remote loading inductor in the 
circuit. Curve B shows resonance at 
3775 kHz with inductor shorted out. 
Resonance curve B can be shifted by 
changing length of antenna; curve A 
can be shifted by changing the value of 
the loading inductor. 



fig. 9. A coaxial "line flattener" for 80 
and 160 meters. Capacitors may be 
shunted with 1250 volt mica units to in¬ 
crease range. (As much as 2000 pF may 
be required on 160 meters.) Inductor 
can be tapped or switched. No. 16 bare 
or tinned copper wire is recommended 
as a starter (12 turns per inch). Surplus 
rotary inductor would be useful. 


computermania! 

In my April, 1983, column I dis¬ 
cussed short, loaded dipole antennas 
and showed a simple computer pro¬ 
gram that would aid in the fast design 
of a short dipole for any Amateur 
band. Missing from the program was 
the section required to design the im¬ 
pedance matching coil. The program 
was modified by Dick, W6EDE, for a 
TRS-80 (II), and has been further 
refined by John McComic, K4KAJ 
(fig. 5). John's program covers the 
complete antenna design, plus 
matching coil, for any frequency. The 
result is a half-length dipole, perfect 
for cramped locations. 

A copy of the missing section of 
the program is available directly from 
ham radio. Be sure to enclose a 
stamped (20C) business-size envelope 
(9-1/2 x 4-1/8) with your request. 

(My thanks to the following who 
also provided interesting and useful 
antenna programs: Lloyd Phillips, 
WB6WCA; Warner Thompson, 
N7WT; and I. L. McNally, K6WX.) 

references 

1. William I. Orr, W6SAI, "Ham Radio Techniques," 
ham radio, August, 1982, page 42. {See Snyder 80- 
meter antenna product review in this issue. Editor) 

2. Jerry Hall, K1TD, "The Search for a Simple Broad¬ 
band 80-Meter Dipole," QST, April, 1983, page 22. 

3. Mason A. Logan, K4MT, "Stagger-Tuned Dipoles 
Increase Bandwidth," ham radio, May, 1983, 
page 22. 

ham radio 


October 1983 S3 67 







NEW LOW-NOISE PREAMPS RECEIVING CONVERTERS TRANSMIT CONVERTERS 


ECONOMY PREAMPS 


SAVE A BUNDLE ON 

HELICAL RESONATOR VHF FM TRANSCEIVERS! 

preamps 


hamlronics, me 


• Call or Write for FREE CATALOG 

(Send SI .00 or 4 IRC’c for overseas mailing) 

• Order by phone or mail • Add $2 S & H perorder 
(Electronic answering service evenings & weekends) 
Use VISA. MASTERCARD. Check, or UPS COD. 


65-Y MOUL RD. • HILTON NY 14468 
Phone: 716-392-9430 
Hamlronics ' is a registered trademark 


For SSB, CW. ATV. FM, etc. Why pay big 
bucks tor a multi mode rig tor each band? Can 
be linked with receive converters for 
transceive 2 watts output. _ 


New low-noise microwave transistors make 
preamps in the 0.9 to 1.0 dB noise figure 
range possible without the fragility and power 
supply problems of gas-fet's. Units furnished 
wired and tuned to ham band. Can be easily 
retuned to nearby freq. 


Models LNA(). 
P30. end P432 
shown 


Models to cover every practical rf & if range to 
listen to SSB, FM, ATV. etc. NF = 2 dB or less. 


For UHF, 
Model XV4 
Kit $99.95 
Wired $149.95 


Tunable 

Model Freq Range Noise Figure Gain Price 
LNA28 20-40 0.9 dB 20dB $39 95 

LNA50 40-70 0.9 dB 20 dB $39.95 

LNA 144 120-180 I.OdB 18dB $3995 

LNA220 180-250 I.OdB 17dB $39.95 

LNA 432 380-470 I.OdB 18 dB $44 95 


Antenna Receiver 
iput Range Output 


VHF MODELS 


Kit $44.95 
Less Case $39.95 
Wired $59.95 


Our traditional preamps, proven in years of 
service. Over 20,000 in use throughout the 
world. Tuneable over narrow range. Specify 
exact freq. band needed. Gain 16-20 dB. NF = 
2 dB or less. VHF units available 27 to 300 MHz. 
UHF units available 300 to 650 MHz. 

• P30K, VHF Kit less case $14.95 

• P30C, VHF Kit with case $20.95 

• P30W, VHF Wired/Tested $29.95 

• P432K, UHF Kit less case $18.95 

• P432C, UHF Kit with case $24.95 

• P432W, UHF Wired/Tested $33.95 

P432 also available in broadband version to 
cover 20-650 MHz without tuning. Same price 
as P432; add “B" to model #. 


UHF MODELS 


Kit $54.95 
Less Case $49.95 
Wired $74.95 


VHF & UHF LINEAR AMPLIFIERS. Use with 
above. Power levels from 10 to 45 Watts. 
Kits from $69.95 


SCANNER CONVERTERS Copy 72-76, 135- 
144, 240-270,400-420, or 806-894 MHz bands 
on any scanner. Wired/tested Only $79.95. 

SPECIAL FREQUENCY CONVERTERS made 
to custom order $119.95. Call for details. 


LOOK AT THESE 
ATTRACTIVE CURVES! 


FM-5 PC Board Kit - ONLY $159.95 
complete with controls, heatsink, etc. 
10 Watts, 5 Channels, for 6M, 2M, or 220 


R144 $ R220 Front Ends. HRA 144/220, $ HRF-144/220 


Our lab has developed a new line of low-noise 
receiver preamps with helical resonator filters 
built In. The combi nation of a low noise amplifier 
similar to the LNA series and the sharp selectivity 
of a 3 or 4 section helical resonator provides 
Increased sensitivity while reducing intermod 
and cross-band Interference In critical appli¬ 
cations. See selectivity curves at right. Noise 
figure = 1 to 1.2 dB. Gain = 12 to 15 dB. 


Cabinet Kit, complete 
with speaker, knobs, 
connectors, hardware 
Only $59.95 


Rcvr l-F Ssieetlvitv 


R451 Receiver Front End 


Typical Selectivity Curves 
ol Receivers end 
Helical Resonators 


While supply 
lasts, get $59.95 
cabinet kit free when 
you buy an FM-5 Transceiver kit. 
Where else can you get a complete transceiver 
for only $159.95? 


Modal 

min i I t- 

HRA-144 

HRA-220 

HRA-432 


143-150 MHz 
213-233 MHz 
420-450 MHz 


HRA-432. HRF-432 



Exciter 

Antenna 


Input Range 

Output 

For VHF, 

28*30 

28-29 

144- 146 

145- 146 

Model XV2 

28-30 

50-52 

Kit $79.95 

27*274 

144-144.4 

Wired $119.95 

28-30 

220-222* 

(Specify band) 

50-54 

220-224 


144-146 

50-52 


50-54 

144-148 


144-146 

28-30 
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For years, Hamtronics ® 
Modules have been used by 
individual hams and manufac- 
turers to make repeaters. Now, in 
the Hamtronics tradition of top 
r quality and superb value, we are proud 
to offer a complete repeater package. 


JUST LOOK AT THESE PRICES! 


Band 

Kit 

Wired /Tested 

6M.2M.220 

$595 

$745 

440 

$645 

$795 


Both kit and wired units are complete with all parts, modules, hardware, and crystals 

CALL OR WRITE FOR COMPLETE DETAILS. 

Also available tor remote site linking/crossband & tOM 


**noo am Ana 


FEATURES: 

• SENSITIVITY SECOND TO NONE; TYPICALLY 
0.15 uV ON VHF, 0.3 uV ON UHF 

• SELECTIVITY THAT CANT BE BEAT! BOTH 

8 POLE CRYSTAL FILTER 8 CERAMIC FILTER FOR 
GREATER THAN 100 dB AT ± 12KHZ. HELICAL 
RESONATOR FRONT ENDS. SEE R144, R220. 

AND R451 SPECS IN RECEIVER AD BELOW 

• OTHER GREAT RECEIVER FEATURES: FLUTTER- 
PROOF SQUELCH, AFC TO COMPENSATE FOR 
OFF-FREQ TRANSMITTERS, SEPARATE LOCAL 
SPEAKER AMPLIFIER & CONTROL 

• CLEAN, EASY-TUNE TRANSMITTER; UP TO 20 WATTS OUT. 


HIGH QUALITY MODULES FOR 
REPEATERS, LINKS, TELEMETRY, ETC. 


INTRODUCING - 
NEW 1983 RECEIVERS 


• R144/R220 FM RCVRS for2M or 220 MHz. 
0.15uV sens.; 8 pole xlal filter & ceramic filter 
in M, helical resonatorfront end for exceptional 
selectivity (curves at left). AFC incl., xtal oven 
avail. Kit only S119.95 

• R451 FMRCVR Same but for uhf. Tuned line 
front end, 0.3 uV sens. Kit only S119.95. 

• R76 FM RCVR tor 10M. 6M, 2M, 220, or 
commercial bands. As above, but w/o AFC or 
hel. res. Kits only $109.95. 

Also avail w/4 pole filter, only $94.95/ kit. 


• R1 10 VHF AM RECEIVER kit for VHF aircraft 
band or ham bands. Only $84.95 

• R1 10 UHF AM RECEIVER for UHF uses, 
including special 259 MHz model to hear 
SPACE SHUTTLE. Kit $94.95 


More Details? CHECK-OFF Page 111 


***** 

f T; 


• HELICAL RESONATOR FILTERS available 
separately on pcb w/connectors. 

HRF-144 for 143-150 MHz $34.95 
HRF-220 for 213-233 MHz $34.95 
HRF-432 for 420-450 MHz $44.95 
(See se/ect/wily curves at loll) 


• COR KITS With audio mixer and speaker 
amplifier. Only $29.95. 

• CWID KITS 158 bits, field programmable, 
clean audio. Only $59.95. 

• DTMF DECODER/CONTROLLER KITS. 

Control 2 separate on/off functions with 
touchtonesV e g., repeater and autopatch. 
Use with main or aux. receiver or with Auto¬ 
patch. Only $89.95. 

• AUTOPATCH KITS. Provide repeater auto¬ 
patch, reverse patch phone line remote 
control of repeater, secondary control via 
repeater receiver. Many other features. 
Only $89.95. Requires DTMF Module. 

• A16 RF TIGHT BOX Deep drawn alum, case 
with tight cover and no seams. 7x8x2 inches. 
Only $18.00. 


TRANSMITTERS AND 
ACCESSORIES 


• T51 VHF FM EXCITER lor 10M, 6M. 2M. 
220 MHz or adjacent bands. 2 Watts contin¬ 
uous. Kits only $59.95 


• T451 UHF FM EXCITER 2 to 3 Watts on 450 
ham band or adjacent Kits only $69.95. 

• VHF 4 UHF LINEAR AMPLIFIERS. Use on 

either FM or SSB. Power levels from 10 to 45 
Watts to go with exciters 8 xmtg converters. 
Kits from $69 95. 
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CABLE TV 
CONVERTERS 
VIDEO 


_ VAJ -ri'ill 1 — 


BUY DIRECT & SAVE 

- 40 CHANNEL 

CONVERTER 

n $38 Regular $69 

Advanced Solid State design and cir¬ 
cuitry allows you to receive mid & 
super band channels. Restores pro¬ 
gramming to Video Recorders. 

^ 36 CHANNEL 

REMOTE CONTROL 
CABLE CONVERTER 

$88.00 

DIAMOND D-56 WIRELESS 
THE ULTIMATE CABLE T.V. 
CONVERTER 

■ ■ , , 56 CHANNEL 

INFRARED 
REMOTE CONTROL 

130 

Send $1 tor Complete Catalog 
VISA • MASTERCARD • COD 


i \ ? ,b > m. 


P.O. BOX 1329 

JEFFERSONVILLE, INDIANA 47130 
CALL 

1-800-626-5533 


M983-1984 <■ v 

AMATEUR ) 

RADIO 

CALL 

DIRECTORY 

THE BARGAIN AT $ 1/1 95 


A no frills directory of over 
435,000 U.S. Radio Amateurs. 
8VJX11, easy to read format. 
Completely updated. 

Also available tor the 
first time ever — 

(Alphabetically arranged-Sold separately! 

Geographical Index 

by State. City and Street No and Call 

Name Index 

by Name and Call 

Ordering Information 

• Directory—$14.95 

• Geographical Index—$25.00 

• Name lndex-$25.00 

Add $3 00 Shipping to all orders 

Dealer/Club inquiries welcome 

Send your order-enclosing check or 
money order in U S dollars to 

Buckmaster Publishing 

Whitehall 

Mineral. VA 21117 U S A ^117 


jSt§r THE UHF COMPENDIUM 

by K. Weiner. DJ9HO 

First published in German in 1980 — this book was an 
instant European best seller. Now available in English 
— only from Ham Radio Magazine. This hefty, 413 page 
book is an absolute must for every VHF and UHF enthu¬ 
siast. The UHF Compendium has been divided into 7 
sections to fully cover theory and practical building in¬ 
structions. Special emphasis has been placed on state- 
of-the-art techniques such as GaAs Fet preamplifiers 
and converters. Author Weiner also fully describes all 
of the test equipment, alignment tools, power measur¬ 
ing equipment and other handy gadgets that will be of 
use to the UHF/VHF Amateur. All of the projects and 
designs have been tested and proven and are not engi¬ 
neer's pipe dreams. Antennas are also fully covered 
with a number of easy-to-build designs as well as large 
mega-element arrays. Noted VHF enthusiast, Joe 
Reisert, W1JR, tells us that every ham interested in 
UHF/VHF should have a copy of this book. Get yours 
today — only from Ham Radio Magazine. 

□ KW-UHF Softbound $23.95 



Please add $2.50 shipping and handling 

Ham Radio’s Bookstore 

GREENVILLE, NH 03048 


short circuits 

vertical phased arrays 

The following corrections should 
be made to part 3 of K2BT's article, 
"Vertical Phased Arrays" (July, 
19831: 

Eq. 3 (p. 30) should read: 

Z , 2 = ± \IZ22 <Z„ - Z,) 

The polar notation in the upper left- 
hand column of page 32 should in¬ 
clude the angle symbol and read: 

20.4 / 132.2 ° 

The following lines identifying the 
driving point impedances in table 3 
(page 33) should be corrected as in¬ 
dicated. 

3-element in-line array. X/4 spacing: 

Z, -6 6 - j21 should read 15.4 - j17 

Z 2 51.4 + jO should read 36.2 + jO 

Z 3 79.4 - ]39 should read 75.4 + (43 

triangular array. 0.289X spacing: 

Z, 28.4 - jlO should read 20.4 - jlO 


panoramic adapter 

The following corrections should 
be made to "Design Notes on a Pano¬ 
ramic Adaptor/Spectrum Analyzer" 
by Rick Ferranti, WA6NCX, (Febru¬ 
ary, 1983): 

In fig. 4 (page 30), the connection 
shown between the transistor's col¬ 
lector and the 3.3k resistor is erro¬ 
neous. The collector lead is still at¬ 
tached to T1. 

In reference to the 31 MHz band¬ 
pass filter in fig. 8 (page 31) the nota¬ 
tion "space coils 1/2 inch apart . . ." 
refers to the distance between T 1 and 
T 2 (centers); the 2-turn windings on 
the coil should be over the 12-turn 
windings on each form at the cold 
end. 

A small variable capacitor across 
the 4.7k resistor was deleted from 
fig. 9 (page 32), but not from the 
text. Because the capacitor pulled the 
oscillator only slightly in frequency, it 
is not necessary in this circuit. 
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VMOS on 1750 meters 


A CW or beacon transmitter 

for 160 kHz 

Many interesting experiments and enjoyable 
QSOs can be your reward for operating on the 1750- 
meter band. No license is required to use the slice of 
radio spectrum between 160 and 190 kHz, and it re¬ 
quires only simple equipment to provide the legal 
maximum of 1-watt input to the transmitter. Enthusi¬ 
asts have made contacts over distances of 700 miles 
in spite of the antenna-size limit of 50 feet. 

I've used my VMOS transmitter to make a contact 
from East Haven, Connecticut to Owings, Maryland 
- a span of 250 miles. It can be done consistently as 
long as very noisy conditions do not exist. Many 


schedules have successfully been kept with stations 
in New Jersey, New York, Maryland, and Massachu¬ 
setts. My beacon signal has been heard as far north 
as New Hampshire and as far south as Maryland. Re¬ 
ceiving equipment for this band is not at all difficult 
to build. 1 

D-layer reflection and groundwave propagation 
modes dominate the band and best results are ob¬ 
tained by installing a good ground system and by 
keeping antenna coupling-losses low. Radiation re¬ 
sistance for the 50-foot antenna is on the order of 
0.02 ohms and the radiation efficiency is therefore 
very low. Nevertheless, a few milliwatts of effective 
radiated output does give you usable communi¬ 
cations. 

By S. J. DeFrancesco, K1RGO, 17 Jeffrey 
Road, East Haven, Connecticut 06512 
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the transmitter 

The transmitter circuit diagram shown in fig. 1 
uses a 600-800 kHz negative-resistance oscillator 
consisting of Q1 and 02. LI is a variable inductor of 
90-150 /iH. The 470 pF capacitor can be made vari¬ 
able, and an old BC loop stick can be used for LI in¬ 
stead. Stability is excellent — only a few hertz of drift 
were observed one hour after the unit was turned on. 
Isolation is provided by Q3, a source-follower circuit 
which drives U1. U1 is a CMOS 4013 type-D dual flip- 
flop used to divide the 600-800 kHz from the oscilla¬ 
tor down to 150-200 kHz. The output of U1 drives the 
VMOS amplifier. The output of Q4 is coupled to the 
antenna tuning network through a 0.1 uF capacitor. 
The antenna tuning network consists of a 250 pF 
variable capacitor and a 3.7 mH coil wound on a fer¬ 
rite rod. This high Q L/C arrangement resonates the 
50-foot vertical antenna to 160-190 kHz. 

Transmitter keying is accomplished by gating U1 
on and off at pin 10. Q6 is an LED driver connected to 
indicate keying. SI is set to key position for manual 


CW operation, or BEACON position for continuous- 
message operation. 

identifier 

Three 4021 CMOS universal eight-bit shift registers 
are used in the identifier for minimum power con¬ 
sumption. In fig. 2, U3, U4, and U5 clock inputs are 
connected in parallel. U2 is a square-wave clock- 
pulse generator which drives the other ICs. The 100k 
potentiometer can be adjusted to obtain the desired 
codespeed. The P0-P7 parallel inputs are programmed 
to provide identification. R* and C* are somewhat 
critical and should be selected for the code speed 
used. R*, shown in fig. 2, is 30k for 15 wpm or less, 
or 20k for 20-30 wpm. C* is 30 /tF for this same range 
of code speeds. 

When power is first turned on, P0-P7 parallel in 
puts are loaded in serial with pin 9 on U3, U4, and U5 
in a logic-high state. As C* equalizes, and pin 9 goes 
low, the serial-loop mode is activated and the pro¬ 
gram is stored. It then circulates in a continuous 
loop. The output (pin 2 of the U5) pulse train is fed to 



- DIRECTION OF PROGRAM 


fig. 3. The identifier circuit is shown programmed for the letters SD. Calculate the number of bits you need for your identi¬ 
fier. and start at U4. Allow at least three space bits to separate the character start. 
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U1 in the transmitter, providing CW transmission in 
the beacon mode. Code speed is varied by changing 
the output frequency of U2. 

programming 

A dash is equal to three bits (zero) and a dot is 
equal to one bit (zero). Spacing between dots and 
dashes to form a character is one bit (zero). Spacing 
between characters is two bits (1). The identification 
I use is "SD," consisting of fourteen bits with ten 
bits to spare. The program is shown in fig. 3, using 
the P0-P7 parallel inputs. A 0 is an on bit and a 1 is an 
off, or space, bit. Once the program is wired in, no 
other preprogramming is needed. If your program 
appears to drop a bit or two, shut off the power for a 
few seconds and then switch it back on again; this 
will reset the program. 

operation 

I monitored the transmitter on an RBA-5 low-fre¬ 
quency receiver, and adjusted the VFO to the desired 
frequency (185 kHz). When I keyed the transmitter, I 
heard very little key clicking, and a nice, chirp-free 
signal was generated. I tuned the output capacitor 
for maximum indication on my field strength meter. 
An NE-2 neon bulb glowed brightly when touched to 
the antenna terminal. I then tuned the 250-pF loading 
capacitor and found that no shift in frequency was 
being caused by the antenna tuning. I turned the 
switch to the BEACON mode to evaluate the IDer, 
and it worked fine. 

This system has run twenty-four hours at a time 
and has been very reliable. Total current drain is 100 
mA, of which 86 mA is used by the VMOS power 
amplifier. Input to the final is around 1 watt, the legal 
unlicensed limit. 

construction notes 

The complete unit can be made very small, includ¬ 
ing the power supply — it is possible to fit everything 
except the antenna loading circuit into a 2 x 4 x 2- 
inch(50x 103 x 50 mm) Minibox. 

The 3.7 mH antenna coil can be air core or low-loss 
ferrite core. I close-wound 138 turns of No. 26 wire 
on an old 5/8-inch diameter broadcast-band ferrite 
core. A 250 or 365 pF variable capacitor can be used 
with this inductor to resonate the 50-foot vertical an¬ 
tenna. Experimentation with various cores and coils 
to improve efficiency in the antenna circuit can be 
evaluated by field-strength readings. 
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CODE PRACTICE TAPES FROM 
HRPG — Practice copying Morse 
Code anytime, anywhere. Whether 
you’re upgrading your present license or 
just trying to up your code speed, a large 
assortment allows you to choose exactly the 
kind of practice you need. 

each tape $4.95 2/S8.95 3/S12.95 

CODE PRACTICE TAPES 

Here are three different straight code tapes consisting of randomly 
generated six character groups sent at different speeds. These tapes 
are excellent for building both the speed and copying accuracy needed 
for contesting, DXing and traffic handling. 

□ HR-STC1 - $4.95 DHR-STC3 - $4.95 

7.5 wpm code for 25 minutes 25 wpm code for 20 minutes 

10 wpm code for 25 minutes 30 wpm code for 20 minutes 

15 wpm code for 25 minutes 35 wpm code for 20 minutes 

□ HR-STC2 - $4.95 40 wpm code for 20 minutes 

15 wpm code for 50 minutes 

22.5 wpm code for 35 minutes 

HI/L0 SERIES — Code Study Tapes 

In this unique series, characters are sent at high speeds with long 
pauses between each character. For example, HLC4 (15/2.5 wpm) 
consists of characters sent at a 15 wpm rate, but with 2.5 wpm spac¬ 
ing between each character. These tapes are excellent for the beginner 
who wants to practice copying higher speed code without the frustra¬ 
tion of constantly getting behind. 

□ HR-HLC1 - $4.95 

22.5/2.5 wpm code for 80 minutes 

□ HR-HLC2 - $4.95 

22.5/5 wpm code for 20 minutes 
22.5/7.5 wpm code for 20 minutes 
22.5/10 wpm cpde for 20 minutes 
22.5/13 wpm code for 20 minutes 


□ HR-HLC3 - $4.95 

15/5 wpm code for 28 minutes 
15/7.5 wpm code for 28 minutes 
15/10 wpm code for 28 minutes 

□ HR-HLC4 - $4.95 

15/2.5 wpm code for 80 minutes 


Please add $1 for shipping. 


Ham Radio’s Bookstore 

Greenville, NH 03048 


CLOSE OUT SPECIAL 
SAVE 50% 

* Call Directories * 

The low-cost answer to your call and QTH questions. 

AMATEURS LISTED BY AREA AND CALL SIGN 

It's finally been done. A complete directory of all licensed Radio Amateurs 
in the U.S. at three-quarters the price of the other well-known book. Similar 
in layout and appearance but printed on higher quality paper for easier 
reading, this book is a full 8 Vi" x 11" and is very easy to handle. Generic 
in appearance but, oh what a value! Over 410,000 licensed Amateurs 
listed. C/,1983. 

□ BM-CD Sottbound $10.45 

($7.49 -(-$3.00 Shipping) 

Two More Call Directories 

Here are two other call directories never before available, A bit expensive 
but well worth every dollar. See who the other Amateurs are in your area. 
Find those old friends you lost track ot many years ago. Perfect for your 
club or your own library. 

AMATEURS LISTED BY GEOGRAPHICAL 
LOCATION 

Lists Amateurs in each town in U.S. ©1983. 

UBM-GA Softbound $15.50 

($12.50 + $3 shipping) 

AMATEURS LISTED BY NAME 

An alphabetical listing of all U.S. Amateurs. ; 1983. 

□ BM-AL Softbound $15.50 

($12 50 +$3 shipping) 

HAM RADIO’S BOOKSTORE 

Greenville, NH 03048 
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DoKa 



COMPUTER 

PRODUCTS, 

Inc. 


ORDER TOLL FREE 

( 800 ) 

538-8800 

(CALIFORNIA RESIDENTS) 

( 800 ) 

848-8008 





TERMS: For shipping include 
$2.00 for UPS Ground or $3.00 
for UPS Blue Air. $10.00 mini¬ 
mum order. Bay Area and Los 
Angeles Counties add 6Vi% 
Sales Tax, other California resi¬ 
dents add 6% Sales Tax. We re¬ 
serve the right to limit quantities 
and substitute manufacturer. 
Prices subject to change without 
notice. 

VISIT OUR RETAIL STORE 

2100 De La Cruz Blvd. 
Santa Clara, CA 95050 
(408) 988-0697 


DoKo 




STATIC RAMS 


2101 

256 * 4 (450ns) 

1 90 

5101 

256 i 4 (450ns) (cmos) 

390 

21021 

1024 i 1 <450ns) 

88 

210214 

1024 * 1 (450ns) |LP) 

98 

210212 

1024 i 1 (250ns) (LP> 

145 

2111 

256 * 4 (450ns| 

2 45 

2112 

256 * 4 (450nsi 

2 95 

2114 

1024 i 4 (450nsi 

8/9 90 

2114 25 

1024 i 4 (250ns) 

8/9 95 

21141-4 

1024 i 4 (450ns) (LP) 

8/11 95 

211413 

1024 * 4 (300ns) (LP) 

8/12 45 

2114L2 

1024 i 4 (200ns) (LP) 

8/12 95 

2147 

4096 i 1 (55ns) 

4 90 

TMS4044 4 

4096 i 1 (450ns) 

3 45 

TMS4044 3 

4096 i 1 (300ns) 

3 95 

TMS4044 2 

4096 i 1 (200ns) 

4 45 

MK4118 

1024 i 8 (250ns| 

9 90 

TMM2016 200 

2048 i 8 (200ns) 

4 10 

TMM2016 150 

2048 i 8 (150ns) 

4 90 

TMM2016 100 

2048 i 8 (100ns) 

610 

HM61164 

2048 i 8 (200ns) (cmos) 

4 70 

HM61163 

2048 i 8 (150ns) (cmos) 

4 90 

HM61162 

2M« 1 1 (IZOnii (cmoi) 

8 90 

HM6116LP4 

2048 1 B |200ni| (cmg>)(lP) 

5 90 

HM6116LP 3 

2048 i 8 (150ns) (cmos)(LP) 

6 90 

HM6116LP 2 

2048 * 8 (120ns) (cmos)(LP> 

9 95 

26132 

4096 i 8 (300ns) (Qstal) 

33 95 


IP • Low Power Qttll - Quasi Static 


DYNAMIC RAMS 

4096 1 1 (250ns) 

4096 1 1 (300ns) 

4096i 1 (300ns. 

8192 1 1 (200nt) 

8192 1 1 (250ns) 

16384 1 1 (300ns) 

16384 1 1 (250ns) 

16384 1 1 (200ns) 

16384 1 1 150ns) 

16384 1 1(120ns) 

16384 1 1( 150ns) (5v) 

65536 1 1 (200ns) (5v) 
65536s1 (150ns) (5v) 

5V - single 5 volt supply 


EPROMS 


1702 

256*8 (lus) 

4 45 

2708 

1024 * 8 (4 50ns) 

390 

2758 

1024 * 8 (450ns) (5v) 

5 90 

2716 

2048 *8 (450ns» <5vi 

390 

2716-1 

2048 * 8 (350ns) (5v| 

590 

TMS2516 

2048 * 8 (450ns) (5v) 

545 

TMS2716 

2048 * 8 (450ns> 

790 

TMS2532 

4096 * 8 (450ns) (5v) 

590 

2732 

4096 * 8 (450ns| <5v) 

490 

2732 250 

4096 18 (250ns| (5vi 

8 90 

2732 200 

4096 * 8 (200ns) (5v| 

10 95 

2764 

8192 *8 (450ns) (5v) 

9 90 

2764 250 

8192 * 8 (250ns) (5vl 

13 95 

2764 200 

8192 i 8 (200ns) <5v) 

23 95 

TMS2564 

8192 * 8 (450ns) (5v) 

1695 

MC68764 

8192 * 8 (450ns) (Sv)(24 pin) 

38 95 

27128 

16384 i SCall 

Call 


5v - Single 5 Volt Supply 

74LS00 


74LS00 

.23 

74LS173 

68 

74LS01 

24 

74LS174 

.54 

74LS02 

24 

74LS175 

.54 

74LS03 

.24 

74LS181 

2.10 

74LS04 

.23 

74LS189 

8 90 

74LS05 

.24 

74LS190 

88 

74LS08 

.27 

74LS191 

88 

74LS09 

.28 

74LS192 

78 

74LS10 

24 

74LS193 

78 

74LS11 

34 

74LS194 

68 

74LS12 

.34 

74LS195 

68 

74LS13 

44 

74LS196 

.78 

74LS14 

58 

74LS197 

78 

74LS15 

34 

74LS221 

88 

74LS20 

.24 

74LS240 

94 

74LS21 

28 

74LS241 

98 

74LS22 

.24 

74LS242 

98 

74LS26 

28 

74LS243 

98 

74LS27 

28 

74LS244 

1.25 

74LS28 

34 

74LS245 

1 45 

74LS30 

24 

74LS247 

74 

74LS32 

28 

74LS248 

98 

74LS33 

54 

74LS249 

98 

74LS37 

34 

74LS251 

58 

74LS38 

.34 

74LS253 

58 

74LS40 

24 

74LS257 

58 

74LS42 

48 

74LS258 

58 

74LS47 

74 

74LS259 

2.70 

74LS48 

.74 

74LS260 

58 

74LS49 

74 

74LS266 

54 

74LS51 

24 

74LS273 

1.45 

74LS54 

28 

74LS275 

3.30 

74LS55 

28 

74LS279 

48 

74LS63 

1.20 

74LS280 

1 95 

74LS73 

38 

74LS283 

68 

74LS74 

34 

74LS290 

88 

74LS75 

38 

74LS293 

88 

74LS76 

38 

74LS295 

98 

74LS78 

48 

74LS298 

88 

74LS03 

59 

74LS299 

1 70 

74LS85 

68 

74LS323 

3 45 

74LS86 

38 

74LS324 

1 70 

74LS90 

54 

74LS352 

1 25 

74LS91 

88 

74LS353 

1.25 


74LS92 

54 

74LS363 

1.30 

74LS93 

.54 

74LS364 

1 90 

74LS95 

.74 

74LS365 

48 

74LS96 

88 

74LS366 

48 

74LS107 

.38 

74LS367 

44 

74LS109 

.38 

74LS368 

44 

74LS112 

38 

74LS373 

1.35 

74LS113 

.38 

74LS374 

1.35 

74LS114 

38 

74LS377 

1.35 

74LS122 

.44 

74LS378 

1.13 

74LS123 

.78 

74LS379 

1 30 

74LS124 

2.85 

74LS385 

1.85 

74LS125 

48 

74LS386 

44 

74LS126 

48 

74LS390 

1.15 

74LS132 

58 

74LS393 

1.15 

74LS133 

58 

74LS395 

1 15 

74LS136 

.38 

74LS399 

1.45 

74LS137 

98 

74LS424 

2.90 

74LS138 

.54 

74LS447 

.36 

74LS139 

.54 

74LS490 

1.90 

74LS145 

1.15 

74LS624 

3.95 

74LS147 

2.45 

74LS640 

2.15 

74LS148 

1.30 

74LS645 

2.15 

74LS151 

.54 

74LS668 

1.65 

74LS153 

.54 

74LS669 

1 85 

74LS154 

1.85 

74LS670 

1.45 

74LS155 

68 

74LS674 

9 60 

74LS156 

68 

74LS682 

3.15 

74LS157 

.64 

74LS683 

3 15 

74LS158 

58 

74LS684 

3 15 

74LS160 

68 

74LS685 

3 15 

74LS161 

64 

74LS688 

2.35 

74LS162 

68 

74LS689 

3 15 

74LS163 

.64 

74LS783 

23.95 

74LS164 

68 

81LS95 

1.45 

74LS165 

94 

81LS96 

1 45 

74LS166 

1.90 

81LS97 

1.45 

74LS168 

1.70 

81LS98 

1 45 

74LS169 

1.70 

25LS2521 

2.75 

74LS170 

1.45 

25LS2569 

4 20 


1MHZ 

6502 4 90 

6504 6.90 

6505 .. 8.90 


6545 . 21.50 

6551 10.85 

2 MHZ 

6502A.6 90 

6522A. 9.90 

6532A .10.95 

6545A 26 95 

6551A .10.95 

3 MHZ 

6502B.13.95 


68000 58.95 

6800 . 3.90 

6802 . 7.90 

6808 12.90 

6809E 18 95 

6809 10.95 

6810 2 90 

6820 . 4.30 

6821 3.20 

6828 13 95 

6840 11.95 

6843 33.95 

6844 24 95 

6845 . 13.95 

6847 10 95 

6850 3.20 

6852 15 70 

6860 9 90 

6862 . 10.95 

6875 6 90 

6880 2 20 

6883 21 95 

68047 . 23.95 

68488 18 95 

6800 1MHZ 

68B00 995 

68B02 21.25 

68B09E. 28 95 

68B09 28.95 

68B10 6.90 

68B21 6 90 

68B45 18.95 

68B50 5.90 


8035 . 5.90 

8039 6 90 

INS-8060 . 16.95 

INS-8073 . 23.95 

8080 3 90 

8085 . 5.90 

8085A-2 10.95 

8086 28 95 

8087 CALL 

8088 38.95 

8089 88 95 

8155 6 90 

8155-2 7 90 

8156 6 90 

8185 28.95 

8185 2 38.95 

8741 38.95 

8748 23 95 

8755 . 23.95 











































































8200 

1 

8202 . 


23.95 

8203 . 


38.95 

8205 


3 45 

8212 


. . 1.75 

8214 


3 80 

0216 . 


1.70 

8224 . 


. 2.20 

8226 


. . 1.75 

8220 


3.45 

8237 . 


10.95 

8237-5 . 


20.95 

8238 


4.45 

8243 . 


4.40 

8250 . 


. 9.95 

8251 . 


4.45 

8253 . 


. . 6.90 

8253-5 . 


. . 7.90 

8255 . 


. . 4.45 

8255-5 . 


. . 5.20 

8257 . 


. . 7.90 

8257-5 . 


0 90 

8259 


6 85 

0259-5 . 


. . 7.45 

8271 . 


38 95 

8272 . 


38 95 

0275 . 


28.95 

8279 . 


8.90 

8279-5 . 


9 00 

8272 . 


6 45 

8283 


6 45 

8284 


5 45 

8286 . 


. 6.45 

8287 . 


. 6.45 

8288 


24.00 

8289 

Z-80 

40.95 


2.5 Mhz 


Z80-CPU . . . 


. . 3.90 

Z80-CTC . . . 


. 4 45 

Z80-DART 


9 95 

Z80-DMA 


13.95 

Z80-PIO 


4 45 

Z80-SIO/0 . . 


15 95 

Z80-SIO/1 . . 


15.95 

Z80-SIO/2 


15.95 

Z0O-SIO/9 . 

4.0 Mhz 

. 15.95 

Z80A-CPU . . 


4.90 

Z80A-CTC . . 


4 90 

Z80A-DART 


10.95 

Z80A-DMA 


15 95 

Z80A-PIO . 


4.90 

Z80A-SIO/0 


. 15.95 

Z80A-SIO/1 


15.95 

Z80A-SIO/2 


15.95 

Z80A-SIO/9 

6.0 Mhz 

. 15.95 

Z80B-CPU . 


12 95 

Z80B-CTC . . . 


12.95 

Z80BPIO 


12.95 

ZB0B-DART 

ZILOG 

18.95 

Z6132 


33 95 

28671 


38 95 

DISC CONTROLLERS 


1771 . 


15.95 

1791 . 

* 

23.95 



. 25 95 

1795 


40.95 

1797 


40.95 

2791 


. 53.95 

2793 . 


53.95 



58.95 

2797 . 


50 95 



. 33.95 

8272 . 


38 95 

UPD765 


38.95 

MB0876 


. 20.95 

MB8077 . . . . 


. 33.95 



. 16.95 

2143. 


. 17.95 


UARTS 




6 90 

AY5-1013 . . 


.. 3.90 



. 6.90 

PT-1472 .... 


9.90 



3 90 

2350 . 


9 90 

2651 ... 


8 90 

TMS6011 . . . 


. 5.90 

IM6402 


7.90 



8.90 

INS8250 

INTERFACE 

. . 9.95 

8T26 


1.54 

8T28 


1 84 



88 



88 

8T97 


88 

8T98 


08 

DM8131 .... 


. 2.90 

DP8304 


. 2.24 

DS8835 


1 94 

DS0836 


98 





VOLTAGE REGULATORS 

7805T .74 7905T 84 

78M05C .34 7908T .84 

7808T .74 7912T .84 

7812T .74 7915T 84 

7815T .74 7924T 84 

78241 74 7905K 1.44 

7805K 1.34 7912K 1.44 

7812K 1.34 7915K 1.44 

7815K 1.34 7924K 1.44 

7824K 1.34 79L05 .78 

78L05 68 79L12 .78 

78L12 68 79L15 .78 

7 8L15 .68 LM323K 4.90 

78H05K 9.90 UA78S40 1.90 

78H12K 9.90 

C,T - TO-220 K - TO-3 L - TO-92 

DIP SWITCHES 

4 POSITION.84 

5 POSITION.89 

6 POSITION 89 

7 POSITION . 94 

8 POSITION .94 

1C SOCKETS 

1-99 100 

• pm ST .12 .10 

14 pin ST .14 .11 

16 pin ST .16 .12 

18 pin ST .19 .17 

20 pin ST .28 .26 

22 pin ST .29 .26 

24 pin ST .29 .26 

28 pin ST .39 .31 

40 pin ST .48 .38 

64 pin ST 4.20 call 

ST - SOLDERTAIL 

8 pin WW .58 .48 

14 pin WW 68 .51 

16 pin WW 68 .57 

18 pin WW 98 89 

20 pin WW 1.04 .97 

22 pin WW 1.34 1.23 

24 pin WW 1.44 1.30 

28 pin WW 1.84 1.44 

40 pin WW 1.94 1.75 

WW =■ WIREWRAP 

16 pin ZIP 6.70 call 

24 pin ZIF 9.90 call 

28 pin ZIF 9.95 call 

ZIF • TEXTOOL (Zero Insertion Force) 

CRYSTALS 

32.768k1u.1.90 

1.0 mhi.4 90 

1.8432 . 4.90 

2.0 .3.90 

2.097152 3.90 

2.4576 . 3.90 

3.2768 . 3 90 

3.579535 . 3.90 

4.0 .3 90 

5.0 .3.90 

5 0688 . 3.90 

5 185 3 90 

5.7143.3.90 

6.0 .3 90 

6.144 . 3 90 

6 5536 . 3.90 

8.0 .3 90 

10.0.3 90 

10.738635 3 90 

14.31818 .3.90 

15.0.3.90 

16.0.3.90 

17.430 . 3 90 

18.0.3.90 

18.432 . 3.90 

20.0 .3.90 

22.1184 . 3.90 

32.0 . 3 90 

RESISTORS 

V4 WATT 5« CARBON FILM ALL STANDARD VALUES 
FROM 1 OHM TO 10 MEG OHM 

50 PCS. 1.25 

100 PCS. 2.00 

1000 PCS.15.00 

APPLE ACCESSORIES 

80 Column Card 129 95 

16 K Card 42 50 

Fan 38 95 

Power Supply 84 95 

RF Mod 24 95 

Joy Slick (Apple II) 29 95 

Paddles Apple 9 95 

Z80 Card 129 95 

SCRG Switch-A-Slot 19 95 

Paddle Adapple 24 95 

Extend-A Slot 19 95 

Disk Drive 224 95 

Controller Card 69 95 


5V4" diskettes 

ATHANA OR NASHUA 

SSS0.. 18.95 

SSDD.22.95 

0S00 . 27.95 

PERISOFT 

ACCESSORIES FOR APPLE II & lie 
ALL WITH 1 YEAR WARRANTY BY 

PRINTERLINK 

CENTRONICS 
PARALLEL INTERFACE 
• Simple lo use — No configuring required 
• Use with any centronics printer — EPSON. 
OKIDATA, etc. 

• Includes Cable & Manual 

$58°° 

MESSENGER 
SERIAL INTERFACE 

• Connects to any RS-232 serial device 

• 8 switch selectable drivers lor printers. 

terminals and modems 

• Includes Cable & Manual 

$98°° 

TIMELINK 

REAL TIME CLOCK 

• Applications in tile management, word 

processing, communications, etc 
• Exclusive Alarm Clock feature 
• Battery recharges automatically 

$83“ 

NEWBUFFERLINK 

ADD-ON PRINTER BUFFER 
• No more waiting for printed output 

• Connects easily to any parallel interface 

• Expandable from 16K to 64K 
$138“ (16K) 

The Flip Sort™ 

The new Flip Sort™ has all the fine qualities of 
the original Flip Sort™, with some added bene- 
fits. Along with a new design, capacity has in- 
creased 50%, to hold 75 diskettes and the 
price is more reasonable than ever $19.95 ea. 


T ' ! 



The Flip Sort Plus™ 

The Flip Sort Plus™ adds new dimensions to 
storage Designed with similar elegant lines as 
the original Flip Sort™, In a transparent 
smoked acrylic. The Flip Son Plus™ has a stor¬ 
age capacity of over 100 diskettes and has all 
the outstanding features you have come to ex¬ 
pect from the flip sort Family 24.95 each 


DoKa 



2100 De La Cruz Blvd. 
Santa Clara, CA 95050 




















































































































































technical forum -- - - 

Have a technical question? Ask your fellow Amateurs through Technical Forum. You'll reach knowledgeable readers ready to help you find the answer 
you're looking for. Have an answer? Send it in. Every month we'll award a specially selected book from Ham Radio's Bookstore to the writer of the best 
response to a question previously posed in this column. Address your questions and answers (typewritten, if possible) to Technical Forum, ham radio 
magazine, Greenville, New Hampshire 03048. The opinions expressed in this column are those of the individual authors and do not necessarily represent 
the views of the publisher or staff of ham radio magazine. 


pacemakers and RFI: 
safety first 

We read Edwin M. Hollis's letter 
(Technical Forum, June, 1983) con¬ 
cerning the use of transmitting equip¬ 
ment by a ham with an implantable 
cardiac pacemaker. 

There is a general misconception 
that everyone with a pacemaker will 
"expire" when exposed to an RF field 
or a microwave oven. The twenty- 
five or more manufacturers of pace¬ 
makers worldwide are concerned 
about the response of their products 
to electromagnetic interference and 
do extensive testing on the products 
before release. These tests are done 
by the manufacturer and by indepen¬ 
dent testing organizations. Virtually 
all manufacturers include filters and/ 
or shielding of the electronic circuit. 

Pacemakers are prescribed for pa¬ 
tients who have some abnormality in 
the normal electrical activity of the 
heart. Without this normal electrical 
activity, the heart will slow down or 
skip beats entirely. The pacemaker 
monitors this activity and generally 
puts out a stimulating impulse only 
when needed. The stimulating im¬ 
pulse "shocks" the heart muscle, 


causing the muscle to contract and 
the heart to beat. 

The circuit that monitors the heart 
activity also looks for interfering sig¬ 
nals (EMI, RFI, etc.). If interfering 
signals are detected, the pacemaker's 
stimulating pulses will be turned on, 
instead of shutting off completely. 
There is a remote possibility of the 
pacemaker's being inhibited (turned 
off) if the field is intense. (This warn¬ 
ing is included in the patient hand¬ 
books and physician manuals.) If this 
were to occur, the patient might ex¬ 
perience dizziness or fainting spells. 
As soon as the interfering signals 
were removed, the pacemaker would 
return to normal operation. No per¬ 
manent damage would be done to 
the pacemaker's electronic circuit. 

In recent literature, there have 
been no reported deaths due to RFI 
exposure of patients with implanted 
pacemakers. There have been report¬ 
ed cases of patients experiencing 
fainting spells or dizziness with older 
pacemaker models that are no longer 
manufactured. 

If a patient is concerned about ex¬ 
posure to RF fields, the pacemaker 
manufacturer should be contacted. 


The address and phone number are 
printed on the permanent plastic I.D. 
card given to all pacemaker patients. 

Any Amateur with a pacemaker 
should follow these general rules: 

1. Make sure transmitting equipment 
is in good working order. 

2. Maintain a good ground on all 
equipment. 

3. Avoid working on equipment with 
cover or shields removed. 

4. Do not stand near antenna systems 
radiating power, especially in front of 
directional arrays. 

If you must do any of these things, 
have someone else nearby to turn off 
transmitting equipment if any dizzi¬ 
ness or fainting spells are experienced. 
Electrical shock hazard is not increased 
because of the pacemaker. There is 
no technical reason why an Amateur 
Radio operator with an implantable 
cardiac pacemaker cannot continue 
to enjoy the hobby by simply exercis¬ 
ing a few cautionary measures. 

John W. Bixler, K3EAS 
Field Program Coordinator 
William L. Johnson, K3FOW, 
Electronics Manager 
Donald A. Henry, W3FE, Engineer 
Cook Pacemaker Corporation 
Leechburg, Pennsylvania 15656 

concern at high levels 

I have some information for Ed 
Hollis, K4CN, on the effects of RFI on 
pacemakers (Technical Forum, June, 
1983). 

It depends on the type of pace¬ 
maker. Some are RFI powered exter¬ 
nally (fig. 1); in these, a secondary 
coil rectifies the induced voltage to 
power the pacemaker. There are also 
nuclear-powered long-term pace¬ 
makers, employing a shielded radio¬ 
active source, which are implanted in 
the patient. The most popular pace¬ 
makers at present contain a lithium 
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battery which can last up to ten 
years. 

Basically, a pacemaker simulates 
the periodic electrical pulse which 
stimulates the heart muscle to a state 
of contraction. Its circuitry can be a 
monolithic multivibrator or a blocking 
oscillator of either the asynchronous 
or the more complex-demand type 
used in synchronous pacemaker. The 
latter depends on ventricular contrac¬ 
tions' return pulses which automati¬ 
cally adjust the pulse rate with varia¬ 
tions in physical activity. The pulse 
width for pacemakers varies from 0.5 
to 2 ms with amplitudes of 5 to 9 
volts. 

In the normal ham shack you need 
not worry about any disruption of the 
pacemaker operation. But very high 
levels of RFI can override the pulsed 
output, especially affecting the de¬ 
mand type synchronized pacemaker, 
which is controlled from the heart 
muscle. Avoid standing under a broad¬ 
cast station antenna (running kilo¬ 
watts), stay away from high ERP 
microwave dishes, and when adjust¬ 
ing your beam antenna's gamma 
match, shut your transmitter off. — 
Salvatore J. DeFrancesco, 
K1RGO 

heartwarmer 

Dear HR. 

I can think of no adequate way of 
thanking ham radio for printing the 
item "pacemakers and RFI" for me in 
your June issue (Technical Forum, 
page 98). The response to the item 
has been just overwhelming; the 
value of information gained from the 
data and letters cannot be adequately 
measured. The many letters describ¬ 
ing personal experiences and offering 
technical advice were incredible. 

It proved several things: first of all, 
that a lot of Amateurs subscribe to 
ham radio: and what is more impor¬ 
tant, they read it. If one ever did have 
any doubts about the type of person 
the Amateur is, such a response from 
so many who have taken their time 
and money to inform another ham 
(who they never even knew) about a 
subject which might make the differ¬ 


ence between life or death was heart¬ 
warming, to say the least. 

From the mail I received it is appar¬ 
ent that the pacemaker, along with 
other forms of medicine and electron¬ 
ics, has come a long way in the past 
few years. Even though an Amateur 
himself is not wearing one of the gad¬ 
gets, it is nice to know that he will not 
be endangering a neighbor who 
might come too close to a transmit¬ 
ting antenna, causing an unexpected 
problem . . . please thank all the read¬ 
ers who spent their time and money 
to respond to my question. 

The tremendous response to the 
item also proves without a doubt that 
there has been and just may still be a 
vital problem in this area. I'm sorry if I 
gave the impression that the experi¬ 
ence I had in the hospital was recent. 
It was, in fact, quite some time ago 
and I have been convinced that many 
changes have been made since then, 
as well one could expect. In spite of 
that I found many not convinced as 
to the reliability of pacemakers in the 
presence of RFI; I was also unable to 
find a recent schematic, which is 
understandable. 

Edwin M. Hollis, K4CN 


ham radio has prepared a list of recent articles on 
possible RFI interference with pacemaker opera¬ 
tion. We would be happy to make that list avail¬ 
able to concerned readers or their physicians. 
Address requests to: PACEMAKERS, ham radio 
magazine, Greenville, New Hampshire 03048. 
(Enclose large SASE.) — Editor 
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TUBES, SEMICONDUCTORS, IC’S 
DIODES AT SUPER LOW PRICES 
IN DEPTH INVENTORY 
EIMAC, SYLVANIA, GE, CETRON 
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. . $2.75 

3-400Z . 

. 115.00 

3-500Z. 

. 99.00 

4CX250B/7203 . . 

58.00 

4CX1000A/8168 . 

. 430.00 

4PR60C/8252W 

295.00 

4X150A/7034. .. 

. 58.00 

5AR4. 

4.73 

5C22. 

165.00 

5R4GB. 

. . 3.85 

6AKS. 

4.26 

6AL5. 

2.93 

6AQ5 

. 2.85 

6CA7. 

5.61 

6DJ8. 

2.75 

6JG6A 

6.56 

6JS8C. 

6.05 

6KD6. 

6.90 

6L6GC. 

. . 5.25 

6KV8A. 

. 6.02 

8LF6. 

. 7.19 

6LQ6. 

6.83 

6MJ6. 

.. . 7.28 

12AT7. 

2.93 

12AU7. 

. . 2.63 

12AX7A. 

2.64 

572B/T160L. 

46.00 

705A. 

10.00 

811A . 

13.50 

813. 

40.00 

829B. 

. 40.00 

832A. 

38.00 

833A. 

185.00 

866A. 

9.50 

872A 

24.00 

M-2057. 

15.00 

5670. 

. . . 4.40 

5684. 

33.00 

5667. 

4.00 

5751 . 

. . . 4.00 

5814A. 

3.70 

5879. 

.. . 5.75 

5894. 

. 65.00 

6005. 

. . . 5.25 

6146B 

. 7.50 

6360. 

. . 6.50 

6528A. 

75.00 

6550A. 

. . 7.50 

6883B 

. 9.00 

7360. 

.12.25 

7558 

. 7.00 

7591A 

. . 4.70 

7868. 

. . . 3.75 

8072. 

. 95.00 

8417. 

8.87 

8874. 

195.00 

8875. 

210.00 

8877/3CX1500A7 

475.00 

8908. 

. .12.95 

8950 . 

11.50 

MRF453. 

. 19.95 

MRF-454/A 

19.95 

MRF-455/A 

. 19.95 

2N6084 

15.00 
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Full line of Sylvama ECG Replacement 
Semiconductors Always in Stock. 

All Major Manufacturers Factory Boxed, 
Hard To Get Receiving Tubes At Dis 
count Prices. 

Minimum Order $25.00. Allow $3.00 For 
UPS Charges. Out of Town. Please Call 
Toll Free: 800-221 5802 and Ask For 
ABE". -- 


TRANSLETERONIC 
r-V INC. 

1365 39th STREET, BROOKLYN, N Y 11218H 

Tel. 212-633-2800/Wats Line 800-221-5802 
TWX 710-584-2460 ALPHA NYK. 
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zero-beat indicator 
for RTTY 

I built the ST-5 demodulator de¬ 
scribed in ham radio‘d but had difficul¬ 


ty finding the zero beat of the incom¬ 
ing signal on my receiver. The ST-5 
has a meter for tuning. When the 
meter reading is identical for MARK 
and SPACE, the Model 19 machine 


provides solid print. However, I found 
it quite difficult to tune in the signal 
so that the meter would indicate this 
condition. 

Dave, N2DS, our local solid-state 
wizard, suggested I make a device 
using the LM3914 chip* with its 
ten-LED output. The LM3914 has ten 
positions for the LEDs, and the resis¬ 
tors for them are built into the chip. 
The LM3914 is known as a "bar ana¬ 
log generator." 

I developed a plan to have two ver¬ 
tical columns of ten LEDs each. One 
column would be for MARK and one 
for SPACE. Required were two 
LM3914s, a 5-volt regulated power 
supply, twenty red LEDs, and two re¬ 
sistors, R1 and R2 (fig. 1). 

Resistor R1 is 1.21k. I made this re¬ 
sistor using Ik, 200 ohms, and 10 
ohms in series (watch tolerances). 
Resistor R2 is 3.83k. I used a 3k resis¬ 
tor plus an 800-ohm and a 30-ohm 
resistor in series. You'll need two R1 
and two R2 resistors. 

Turning this idea into a construc¬ 
tion project resulted in a nice visual 
device to tune in an RTTY signal. The 
circuit is more economical and better 
than an oscilloscope with the high 
voltage involved and its many con¬ 
trols. 

construction 

Only three wires are needed to con¬ 
nect the zero-beat indicator to the 
ST-5. The control circuit (fig. 1) can 
be built on perf or PC board, which is 
mounted inside the ST-5 cabinet. 

Mount the following components 
onto the control board: two 2N3904s, 
two 5k trim pots, two Ik 14-watt re¬ 
sistors, two 1N4148 silicon diodes, 
and two 0.068-/tF disc ceramic caps. 
Mount the control board in the ST-5 
demodulator so that you can adjust 

•Radio Shack part #276-1767. LEDs are part 
#276-1622. 



fig. 1. Schematic diagram of the simple zero-beating indicator for RTTY using 
LEDs and a "bar-generator” 1C. 
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fig. 2. Author's zero-beat indicator 
mounted on the ST-5 demodulator. 
Other physical arrangements are 
possible. Use your ingenuity. 
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Q& p.o. BOX 1205 
PITTSBURG, KS 66762 
PH. 316 231 8171 

Kansas residents 3% sales tax ^ )43 


FCC LOWERS 
REQUIREMENTS — 
GET YOUR RADIO 
TELEPHONE LICENSE 


FCC changes make obtaining a High-level 
Radio Telephone License much easier now 
Eliminate unnecessary study with our short¬ 
cuts and easy to follow study material Obtain¬ 
ing the General Radio Telephone License can 
be a snap! Sample exams, also section cover¬ 
ing Radar Endorsement. 

A small investment lor a high-paying career in 
electronics. 

$19.95 ppd. 

Satisfaction Guaranteed 

SPI-RO DISTRIBUTING 

P.O. Box 1538 
Hendersonville. N. C. 28793 


BUY! SELL! TRADE! 

COMPUTER & HAM EQUIPMENT 

Q COMPUTER* 

T TRADER 

ANNUAL 

SUBSCRIPTION 

$ 15.00 

Low Ad Rates — Mailed Monthly 
Foreign Subscriptions • $30.00 Year 
rats so Wwi CtaiiM u *rt» SiiMuipum orotr 

COMPUTER TRADER* 

Che! Lambert, W4WDR 
1704 Sam Drive • Birmingham. AL 35235 
(205) #54-0271 
Sample Copy - #1.00 
























































hf hybrids: a second look 

Why not try hybrids in hf applications? 



Hybrids are generally four-port devices used in 
UHF and microwave designs, where they are easily 
fabricated as part of stripline or microstrip assem¬ 
blies. They usually fall into one of two general 
classes: the 90 degree or quadrature hybrid, and the 
180-degree hybrid. Examples of the quadrature type 
are the side-coupled directional coupler, the branch 
coupler, and capacitively coupled hybrid. 1 The 180- 
degree type is probably best exemplified by the ring 
or "rat race" coupler. 

As one might imagine, the quadrature hybrid 
divides its signal between two outputs which are 90 
degrees out of phase with respect to each other. The 
rat race, on the other hand, provides two outputs 
which are in phase opposition. 

A major difference between the two classes, other 
than the phase relationship of their output signals, is 
that in order to obtain a null at the fourth port, the 
quadrature hybrid requires that the two loads must 
both match the impedance level for which the device 
was designed. The 180 degree variety, on the other 
hand, requires only that the two output loads match 
each other. 

why? 

If we replace our hybrid with yet another and 
simpler form, a center-tapped transformer, with 
loads on opposite ends of the secondary coil, (fig. 
1A), then as long as the two loads are equal, no sig¬ 
nal is present at the center tap, which becomes our 
fourth port. But suppose we require a quadrature 


phase relationship between the two output signals. 
We then introduce a quarter wavelength of line be¬ 
tween one output and its load. This quarter wave¬ 
length of line inverts the impedance of that load, so 
that unless both loads match the impedance of that 
section of line, no balance will exist, and a signal will 
appear at the center tap (fig. IB). 

This simple exercise demonstrates why quadrature 
hybrids must match the loads to the design impe¬ 
dance, while 180 degree hybrids need only to match 
one load against the other. 

The transformer form of hybrid is found to have 
numerous applications in the high-frequency range. 
With appreciable power levels, the signal may be in¬ 
troduced into the center tap of the transformer. 
Dividing into two paths, with opposing magnetic 
fields, saturation of a ferrite core would be avoided, 
while the other coil (now the secondary), will show, 
at its output, any unbalance between the two loads. 

The use of such transformer-type hybrids in the 
high-frequency range has not been generally ex¬ 
ploited, but would seem to offer much for compact 
power dividers, combiners and phase shifting 
devices. 

reference 

1. Henry S. Keen, W2CTK, "High Frequency Hybrids and Couplers," ham 
radio, July, 1970, page 57. 

ham radio 

By Henry S. Keen, W5TRS, Fox, Arkansas 
72051 
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2-m FM Transceiver 


COMMERCIAL-GRADE 
QUALITY AT AMATEUR PRICES 

EXCLUSIVE 1 YEAR LIMITED WARRANTY! COMPARE! 
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PCS-4500 6-m FM Transceiver 


PCS-4800 10-m FM Transceiver 
COMING SOON 

PCS-4200 1 V«-m FM Transceiver 




PCS-300 
2m Handheld 
FM Transceiver **110 
142-149.995 MHz 


WIDE FREQUENCY COVERAGE: PCS-4000 
covers 142.000-149.995 MHz in selectable steps 
of 5or 10 kHz PCS-4200 covers 220 000-224 995 
MHz in selectable steps ol 5 or 20 kHz PCS-4300 
covers 440.000-449 995 MHz in selectable steps 
ol 5 or 25 kHz PCS-4500 covers 50 000-53.995 
MHz in selectable steps of 5 or 10 kHz. PCS-4800 
covers 28.000-29.990 MHz in selectable steps of 
10 or 20 kHz 

• CAP MARS BUILT IN: PCS-4000 includes cover¬ 
age of CAP and MARS frequencies 

■ TINYSIZE:Only2"H x 5 5W * 6.8"D. COMPARE' 

• MICROCOMPUTER CONTROL: At the forefront 
of technology! 

UP TO 8 NONSTANDARD SPLITS: Ultimate ver¬ 
satility. COM RARE' 

16-CHANNEL MEMORY IN TWO 8-CHANNEL 
BANKS: Retains frequency and standard simplex 
or plus/minus offsets Standard offsets are 600 kHz 
for PCS-4000.1 6 MHz lor PCS-4200. 5 MHz for 
PCS-4300.1 MHz for PCS-4500. and 100 KHz for 
PCS-4800 

■ DUAL MEMORYSCAN: Scan memory banks 
either separately or together COMPARE! 

TWO RANGES OF PROGRAMMABLE BAND 
SCANNING: Limits are quickly reset Scan the two 
segments either separately or together COMRARE! 

■ FREE AND VACANT SCAN MODES: Free scan¬ 
ning stops 5 seconds on a busy channel: auto¬ 
resume can be overridden if desired. Vacant 
scanning slops on unoccupied frequencies. 

• DISCRIMINATOR SCAN CENTERING (AZDEN 
EXCLUSIVE PATENT): Always stops on frequency 

■ TWO PRIORITY MEMORIES: Either may be 
instantly recalled at any time. COMRARE! 

■ NICAD MEMORY BACKUP: Never lose the pro¬ 
grammed channels! 

■ FREQUENCY REVERSE: The touch ola single 
button inverts the transmit and receive frequencies. 


no matter what the offset, 

ILLUMINATED KEYBOARD WITH ACQUISITION 
TONE: Unparalleled ease of operation. 

BRIGHT GREEN LED FREQUENCY DISPLAY: 

Easily visible, even in direct sunlight. 

DIGITAL S/RF METER: Shows incoming signal 
strength and relative power output. 
BUSY-CHANNEL AND TRANSMIT INDICATORS: 
Bright LEDs show when a channel is busy and 
when you are transmitting. 

FULL 16-KEY TOUCHTONE- PAD: Keyboard 
functions as autopatch when transmitting (except 
in PCS-4800). 

PL TONE: Optional PL tone unit allows access to 
private-line repeaters Deviation and tone frequency 
are fully adjustable. 

TRUE FM: Not phase modulation. Unsurpassed 
intelligibility and audio fidelity. 

HIGH/LOW POWER OUTPUT: 25 or 5 watts 
selectable in PCS-4000:10 or 1 watt selectable in 
PCS-4200, PCS-4300, PCS-4500, and PCS-4800 
Transmitter power is fully adjustable. 

SUPERIOR RECEIVER: Sensitivity isO 2 uVor 
better for 20-dB quieting. Circuits are designed and 
manufactured to ngorous specifications for excep¬ 
tional performance, second to none. COMPARE! 
REMOTE-CONTROL MICROPHONE: Memory 
A-1 call, up/down manual scan, and memory 
address functions may be performed without 
touching the front panel 1 COMRARE! 

OTHER FEATURES: Dynamic microphone, rugged 
built-in speaker, mobile mounting bracket, remote 
speaker jack, and all cords, plugs, fuses, and 
hardware are included. 

ACCESSORIES: CS-7R 7-amp ac power supply. 
CS-4.5R 4.5-amp ac power supply. CS-AS remote 
speaker, and Communications Specialists SS-32 
PL tone module. 

ONE YEAR LIMITED WARRANTY! 


EXCLUSIVE DISTRIBUTOR DEALER INQUIRIES INVITED 

AMATEUR-WHOLESALE ELECTRONICS TOLL FREE.. 800-327-3102 

8817SW I291h Terrace. Miami Florida33176 Telephone(3051233 3631 Telex 80-3356 
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JAPAN PIEZO CO . LTD. 

1 -12-17 Kamireniaku Mitaka Tokyo. 181 Japan 


Telex 781 2822452 










NEW PRODUCT ANNOUNCEMENT 


QUAD BAND 


7-14-21-28 MHz 

\ THE NEWEST INNOVATIVE 
ADDITIONS to the TET LINE 
FEATURE TRUE MULTI¬ 
ELEMENT PERFORMANCE 
ON 4, NOT 3, BUT 4 BANDS. 

X ALL ON A SINGLE BOOM 11 HB- 

All the usual TET multi-band beam features are included In these two models, including wide bandwidths 
increased gain, low SWR, light weight and superior mechanical construction and easy assembly 

Preliminary Specifications: HB443DX HB433D1 

Active Elements 7 MHz 3 2 

14 MHz 4 3 

21 MHz 4 3 

28 MHz 4 3 

Gain 7/14/21/28 6.2/9 8/9 1/8 8 2.1/8.2/8.7/7 

FB Ratio 9/14/21/28 12 4/21.8/22.3/20 1 0/21.7/22.3/; 

Power 1KWCW 1KWCW 

VSWR 7.0-7.1 2.0:1 or better adjustable 

7.1 - 7.25 2.0:1 or better ad|us!able 

14.0- 14 5 21.0 - 21.45 280 - 290 1.5:1 or better 

Boom Length m/ft 6.0/19 8 4.0/13.2 

Max Element Length m/ll. 9,25/30.5 9.25/30 5 

Weight kg/lb 180/396 146/32.1 

Introductory Price $450 00 $325 00 


HB443DX 


6.2/9 8/9 1/8 8 
12 4/21 8/22.3/20 1 
1KW CW 


6.0/198 
9.25/30 5 
180/39 6 
$450 00 


2 0 1 or better ad|ustable 
20 1 or better adiustable 
1 5:1 or better 


2 1/8 2/8 7/7.3 
0/21.7/22 3/20 2 
1KW CW 


4.0/13.2 
9.25/30 5 
14 6/32 1 
$325 00 


ANTENNA 


AVAILABLE FROM YOUR AREA DISTRIBUTORS: 

OR- 

Available October. 1983 w ' 


sctronics 


2775 Kurtz Street. Suite 11 
San Diego. CA 92110-3171 
Telephone (619) 299-9740 
Telex 181747 

Louis N Anciaux WB6NMT 


PREVENT 

HI-TECH 

HEADACHES 


I lur isolator* 
rliminatr 
equipment 
inlrrartion. 
rlean up interference, 
rurii damaging power line spikes anti 
lightning bursts. 


ISO-1 Isolator 

3 isolated sockets: quality spike 
suppression; iiasir protection. . . $76.95 

ISO-3 Super-Isolator 

3 dual isolated sockets; suppressor, 

commercial protection.115.95 

ISO-17 Magnum Isolator 

4 quad isolated sockets; suppressor; 


laboratory grade protection... 200.95 


jBSF. Electronic Specialists. Inc. 

171 S Mam St . Box 389. Natick. MA01760 

Toll Free Order Desk 1 -800-225-4876 
MasterCard. VISA. American Express 



TUNE IN THE WORLD 
OF HAM-TV! 

Amatritf Radio npetaioo in the 1 l<NI0 ♦ ate diMwtefinjt ih< 
law mating U.ulil i>l A mat rut Irle*i*mn Be u Fast Stan TV 
1 1 MV | Slow SanTVlSSrVl I atimtlr (FAX) or *»mr«hcir 
in between Vidro Mirnmniuiatuim mmln tit glowing at an 
ranting pair' 

New adtamrmrim are taking plate in High Kewtlutntn < nit* 
SSTV ami the u»e »i petwinal • nmputet* lot A TV gfaphm 
AS IV FAX KI1V i»mmunii4iiiin« Iniereu it even glow mg 
tn MU KOMI AVF ami TYRO appluatitim 

Al AIV MAt»A/INF ,M ho luppnfted iSrte mndr< nl 
Antateui >f*e.ult/eJ (■xTiniunuatnins time I •*.' .wet I' 
*eai« And now umiet guiiiame <>l the UNITED SIATES ATV 
StHIMA IIAM-TV •ill ••intutue tu glow rapid!* Iniriritrd’ 
Vnd SAM lot lire minimal son h«i«tiuir» today 

ui month 

| - 

ol live I SATA'S loutnal |.'i< lit) I , 


"•ample tour available lot $7 'ilppt 

A5 ATV MAGAZINE" 

p O BOX H 
LOWDEN. IOWA 12/11 
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Food for thought. 


(>roup A 


67.0 XZ 

91 5ZZ 

118.8 2B 

156 7 5A 

71 9XA 

94 8ZA 

123 0 3Z 

162 2 5B 

74 4 WA 

97 4 ZB 

127 3 3A 

167 9 6Z 

77.0 XB 

too 0 IZ 

131 8 3B 

173 8 6A 

79 7SP 

103 5 IA 

136.5 4Z 

179 9 6B 

82.5 VZ 

107 2 1B 

141 3 4A 

186 2 77. 

85.4 YA 

II0 9 2Z 

146 2 4B 

192 8 7A 

88 5 YB 

114 8 2A 

151 4 5Z 

203 5 Ml 


Our new Universal Tone Encoder lends its versatility 
to all tastes. The menu includes all CTCSS. as well 
as Burst Tones, Touch Tones, and Test Tones. No 
counter or test equipment required to set frequency- 
just dial it in. While traveling, use it on your Amateur 
transceiver to access tone operated systems, or in 
your service van to check out your customers' re¬ 
peaters; also, as a piece of test equipment to modulate 
your Service Monitor or signal generator. It can even 
operate off an internal nine volt battery , and is available 
lor one day delivery, backed by our one year warranty 

• All tones in Group A and Group B arc included. 

• Output level flat to within l.5db over entire range selected. 

• Separate level adjust pots and output connections tor each 
tone Group. 

• Immune to RF 

• Powered by 6-30vdc, unregulated at 8 ma. 

• Low- Impedance, low distortion, adjustable sinewave 
output, 5v peak-to-peak 

• Instant start-up. 

• Off position for no tone output. 

• Reverse polarity protection built-in. 


• Frequency accuracy, ± . I Hz maximum - 40°C to + 85°C 

• Frequencies to 250 Hz available on special order 

• Continuous tone 

Group B 


TEST TONES 

TOUCH TONES 

BURST TONES: 

600 

697 

1209 

1600 1850 2150 2400 

1000 

770 

1336 

1650 1900 2200 2450 

1500 

852 

1477 

1700 1950 2250 2500 

2175 

2805 

941 

1633 

1750 2000 2300 2550 
1800 2100 2350 


• Frequency accuracy. ± I Hz maximum - 40°C to + 85°C 

• Tone length approximately 300 ms. May be lengthened, 
shortened or eliminated by changing value of resistor 

Model TE-64 $79.95 

ESmS COMMUNICATIONS SPECIALISTS 

426 West Taft Avenue. Orange, California 92667 
<8<X» 854-0547/ California: (714) 998-5021 
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COMPLETE READY-TO'USE SYSTEMS 


ATV TRANSMITTER/CONVERTER 

$399 

I f" ^ ‘ I * High resolution and color video 

* * - --- J ★ 10 walls output 

* Broadcast standard sound 
TC-1 * Tunable downconverter and preamp 

Connect to the antenna terminals of any TV set, add a good 
450 MHz antenna, a camera and there you are . . Show the 
shack, home movies, computer games, video tapes, etc. 


ATV DOWNCONVERTER 


For those who want to see the ATV action 
before they commit to a complete station, 
the TVC 4 is for you Great for public serv 
ice setups, demos, and getting a buddy 
interested Just add an antenna and a TV 
set tuned to CH 2. 3. or 4 and plug in to 

117 volts a c $89.00 


si) 


TVC-4 


TVC-4L extra low-noise version... $105 delivered in USA 


MODULES 


TXA5-4 Exciter/Modulator S89 00 ppd 

Wired and lesled module designed to drive PAb 10 watt 
linear amplifier The 100 MM/ crystal design keeps hat 
monies uut ut two meters tur talk back VkJuu mwlu'jlui 
is a tun 8 MM/ tor computer graphics and rotor Hr* 
quires 13 8 VDC reg (ft 70 ma 80 mw output power 
Tuned with crystal on 439 2b 434 or 426 2b MM/ 

Dual frequency model available S115 00 ppd 

TVC 2 ATV Downconverter $49 00 ppd 

Stnpime MHf 901 preamp and double balanced muer 
digs out the weak ones and resists mtermod and ovei 
load Connects between UHF antenna and IV set Out 
put channels 2 or 3 Varicap tuner 420 to 450 MH/ 
Requires 12 to 18 VDC (& 20 ma 
Eitrasensitive TVC 21 with NE64535 preamp 
|9dBNF| S59 00 ppci 

Supersensitive TVC ?G with GaAs Fel preamp ( 5 dB 
NF)ant mount $79 00 ppd 


Let P C. put you on the air and SAVE! 

All four modules — 

Complete System price $245.00 

SAVE $11.00 over price it purchased individually 




FMA5 Audio Subcarrier Generator S29 00 ppd 

Puls audio on your camera video |us! as broadcast does 
at 4 s MM/ Puts out t V p p to drive !XAb Requires 
ow 2 mike 150 to bOO If and 12 10 t8 VOC Qi ma 
Works with any transmitter with 5 MM/ video band 
width 


PA5 10 Watt ATV Power Amplifier $89 00 ppd 

the PAb will pul out 10 watts RMS powei on sync ups 
when driven with 80 mw by the T XAb enciter 50 ohms 
in and oul plus bandwidth tor the whole band with good 
linearity tor color and sound Requires 13 8 VDC reg f t 
3 amps 


Call or writ* for our complei* catalog ot specifications, station setup diagrams, 
and optional accessories which include antennas, modulators, test generators, 
cameras and much, much more See Ch 14 1983 ARRL Handbook 
TERMS VISA or MASTERCARD by telephone or mail, or check or money order by 
mail All prices are delivered m USA Charge orders normally shipped within 24 
hours Personal checks must clear first 

(213)447-4565 WS ftSS 



P.C. ELECTRONICS 


2522 Paxson Lane 


Tom W60RG Maryann WB6YSS 


Arcadia, California 91006 


RADIO 

DIRECTION FINDER 

The SuperDF 

Inexpensive kit and assembled units for use 
with Hand-Held, Mobile, or Base Station. 
100 to 260 MHz or 200 to 550 MHz with 
one antenna. Non-ambiguous. No 
overloading. Use with unmodified HT. 
scanner, or transceiver. No attenuator or 
"S" meter needed. Can DF signals below 
the noise. Averages out local reflections 
while mobile-in-motion. Used by FCC, 

US Army. State of California. Coast Guard 
Aux. Prices start at St 25. For details 
send SASE to; BMG Engineering. 9935 
Garibaldi Ave, Temple City, Cal. 91780 

S 114 
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I TOWERS 

n by ALUMA 

HIGHEST QUALITY 
|| ALUMINUM & STEEL 

60 FI Alum TELESCOPING (CRANK-UP) 
Cunk Up GUYED (STACK-UP) 

ModjITWH TILT-OVER MODELS 

Easy to install. Low Prices. 
|j Crank-ups to 100 ft. 




i 

40 Steel 
Crank Up 
Model SH0 40 


Motiri* Truck Type 


Over 36 types aluminum 
and steel lowers made 
specials designed and 
made wnte for details 


ECIAL 
■etion 50 Ft. 
ted Crank-Up 
la Tower 


5 KEY ASSEMBLY 

£ *» 00 
***T“ . ^ EACH 

CONTAINS 5 SINGLE POLE 
NORMALLY OPt N SWITCHES, 
MEASURES 3 3-4 LONG | 

6 KEY ASSEMBLY 

CONTAINS 6 SINGLE POLE 

NORMALl V OPf N SWITCHES 

MEASURES 4 14 LONG 

120V INDICATOR 
^ ^ * 

NEON INDICATOR RATED 
120 V 1/3 W MOUNTS 'N 
5 16 HOLE RED LENS 
754 EACH 
10 FOR I? 00 
100 FOR >65 00 


MINIATURE 
6 VDC RELAY 

teSS&k SUPER SMALL 
SPDT RELAY 
rff GOLD COBALT 
1 ' CONTACTS 

RATED * AMP AT 30 VDC 
HIGHLY SENSITIVE TTL 
DIRECT DRIVE POSSIBLE 
OPERATES FROM 4 3 TO 
6 V COIL RES 220 OHM 

1316 • 13/3? • rm 

AROMAT ■ RSD-4V 
1150 EACH 

10 FOR <13 50 

fOl 13 VDC RELAY 

HfjJ CONTACT SPNC 
brm 10 AMP @1 120 VAC 
ENERGIZE COIL TO 
OPEN CONTACT )! 
COIL 13 VDC 650 OHMS 
SPECIAL PRICE 11.00 EACH 


MINIATURE TOGGLE SWITCHES 

ALL ARE RATED 5 AMPS # 125 VAC 
S POT. S.P.D.T. 0 S.P.D.T. J 

(on-on) f (on-on) / (on-off-on) JT 

PC SIVIE JL SOLDER IUO HI SOLDER LUO JD 
NON IMREAOECtll TERMINALS Ak TERMiNALS 40 
BUSHING „ Qo E>CH *' 00EACH 

Qi '0 f OR WOO bjU 

10 FOR IT 00 1TTW too FOR 100 OtrW too FOR too 00 ■ 


* S.P.D.T. 
f (on-off-on) J 

1 SOLDER LUG ML 
L TERMINALS iE 
% > 1 00 EACH 

V 10 FOR >9 00 Vm 
r 100 FOR 180 00 * 

! ’ D.P.D.T. J 
(on-on) M 

SOLDER LUG ,29 

TERMINALS 

S3 00 EACH t _ J 

10 TOR >19 00 
100 FOR S100 00 
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FORECASTER 

earth stonehocker, koryw 


trans-equatorial DX 

The autumnal equinox — with its 
promise of winter DX conditions to 
come — also signals the return of 
trans-equatorial openings, with their 
5000 to 7000 mile (8000-11,200 km) 
paths. 

A cross-section representation of 
the ionosphere along the 75-degree 
west meridian is shown in fig. 1 . Data 
for this drawing was obtained by ion- 
osonde returns off the bottom half of 
the ionosphere. Note a concentration 
of contour lines near the center and 
right (southern latitude) side. The 
thick line is a ray of energy transmit¬ 
ted from the earth at 20 degrees north 
with a low take-off (elevation) angle. 
This ray just grazes the middle max¬ 
imum and does not return through 
the lower ionospheric layers or earth 
bounce before it grazes the second 
southern maximum; it then bends 
enough to return to the earth at 30 
degrees south. This layer-to-layer re¬ 
flection accounts for less signal loss 


(10-15 dB) than the "normal" inter¬ 
mediate earth reflection type trans¬ 
mission. This low loss makes trans- 
equatorial propagation very effective 
in providing excellent DX QSOs with 
our southern friends. 

The maximums are located on both 
sides of the geomagnetic equator 
(±20 degrees). The electrons drift- 
diffuse up the geomagnetic field lines 
each afternoon until about 2200 local 
time, mainly during the winter half of 
the year. Geomagnetic disturbances 
tend to enhance the electron upward 
drift from the trough just south of the 
auroral zone. The dotted lines in the 
drawing are representative geomag¬ 
netic field lines. 

Although lower MUFs are now be¬ 
ing experienced because of the dim¬ 
inishing solar cycle, one can still ex¬ 
pect the 15- and 10-meter bands to 
have some trans-equatorial propaga¬ 
tion openings this winter during the 
high solar flux days in which geo¬ 
magnetic disturbances occur. Listen 


to WWV on 2.5, 5, 10, 15, or 20 MHz 
at 18 minutes after the hour for solar 
flux, geomagnetic A and K indices, as 
well as for the solar activity and geo¬ 
magnetic condition report and fore¬ 
cast. If the solar flux exceeds 150 and 
A is greater than 30, with K greater 
than 4, expect very good trans-equa¬ 
torial openings. 

last-minute forecast 

On the higher frequency bands (IQ- 
30 meters) DX conditions should im¬ 
prove with rising solar flux and flare 
activity during the two middle weeks 
of the month. This leaves the first and 
last weeks for operation on the im¬ 
proving lower bands (30-160 meters). 
Both night and day DX should be 
very good this time of the year. 

Expect disturbances during the fol¬ 
lowing days in October: 1st, 2nd, 9- 
15th, 19-21 st, 24-30th. This is still the 
equinox period when the solar wind 
particles are very effective in pro¬ 
ducing ionospheric effects and still 
within those years of maximum solar 
coronal holes to feed the solar wind. 
All in all, that's a double dose of inter¬ 
esting DX conditions. 

In October the Orionid meteor 
showers are visible from the 15th to 
the 25th. The maximum rate will be 
between ten to twenty per hour on 
the 20-21st of the month. The moon 
is full on the 21st and perigee occurs 
on the 4th of the month. 

In most parts of the country, Octo¬ 
ber represents the last opportunity of 
the year for antenna repair and main¬ 
tenance. How are your antennas? Are 
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The italicized numbers signify the bands to try during the transition and early morning hours, while the standard type provides the MUF during ‘normal' hours. 
'Look at next higher band for possible openings. 
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they in sufficiently good condition to 
last through winter? Do they need to 
be custom-tailored to your specific 
DX operating goals? Now's the time 
to check. 

band-by-band summary 

Ten to thirty meters will be open for 
the entire twenty-four hour period on 
most days of the month. The bands 
should peak in all directions just after 
local sunrise, and again toward the 
east and south during late evening 
hours. During darkness, the bands 
will peak toward the west, in a south¬ 
west-northwest arc that will encom¬ 
pass the Pacific area. 

Forty and eighty meters will be the 
most usable nighttime DX bands. 
Most areas of the world will be work¬ 
able from dusk until sunrise. Hops 
shorten on these bands to about 2500 
miles for 40 meters and to 1500 miles 
for 80 meters, but the number of 
hops can increase since signal ab¬ 
sorption in the ionosphere's D region 
is low during the night. The path fol¬ 
lows the direction of darkness across 
the earth, similar to the way the high¬ 
er bands follow the sun. Vertical an¬ 
tennas over good ground systems 
give the lowest take-off angles for 
long skip on these bands during 
darkness. 

One-sixty meters will be similar to 80 
meters, providing good working con¬ 
ditions for enthusiastic DXers who 
like to work the night and early morn 
ing hours. In terms of QRN, this band 
will be quieter now. 

ham radio 


TIDBITS 


2 nd OP 

™ * by Jim Rafferty. N6RJ 

Completely revised and updated with all ot the 
latest information the latest 2nd Op is an indis¬ 
pensable operating aid tor all Radio Amateurs 
The 2nd Op gives you at the twist ot a dial pre 
lines in use continent none, country, beam 
heading time differential, postal rates QS0 and 
QSL record and the official ITU prefix list Every 
ham needs a 2nd Op Order yours today 
1981 N6RJ s 1 st Edition 
HR-OP $4 95 

P>j*ie aflfl S' 00 inf -.hipping ana handling 

HAM RADIO'S BOOKSTORE 

GREENVILLE. NH 03048 


FREE! CABLE LOSS CHART 
IN FALL CATALOG 

NEMAL ELECTRONICS 

COAXIAL CABLE SALE 

POLYETHYLENE DIELECTRIC 

h RG-8/U 96“/. shaid Mu Spec (S?9 9S/I00IW 31 ’It 
RG11U 96% sh*»d 7b ohm mu spec 25*/lt 

RG-558/U double shield (RG 58 si/ei 50 ohm 45VR 

* RG58Umil spec % % shtefd ($9 95/ lOOlorl f Vfl 

RG62A/U 96% shield mil spec 93 ohm 12VH 

RG174/Umin 500 mil spec lO'/lt 

RG213 noncontamirwiling 96% shield mil spec 36*/II 

RG214/U double silver shield 50 ohm $155/11 

RG214 / U Imned copper 65* / II 

RG217/U double shield 500 5/8“ 00 85'/ll 

LOW LOSS FOAM DIELECTRIC 

RG-8X (Mini 8) 95% shield ($14 95/100)Of IT*/!! 

A RG8U 80% shield ($17 95/100) or 2lVti 

RG 8/U97% shield 11 gu <eq Beiden8214) 31*/M 
RG58U 80% snieid 07*/II 

RG58U 95% shield 10*/II 

RG59/U 100% ioil shield TV type lO'/tl 


RF TRANSISTORS 


FRESH STOCK NOT SURPLUS 

7 30 MH/ 


MRF412 

SIB 00 

$39 00 

MRF4SS 

S13 SO 

$30 00 

MRF421 

27 00 

SB 00 

MRF4SSA 

13 SO 

30 00 

MRF450 

12.SO 

28.00 

MRF4S8 

18 00 

40 00 

MRF4S0A 

12 SO 

28 00 

MRF492 

20 00 

43 00 

MRF4S3 

IS 00 

33 00 

SRF2072 

IS 00 

33 00 

MRF43SA 

IS 00 

33 00 

SRF2769 

IS 00 

33 00 

MRF454 

16 SO 

36 00 

CD2S45 

18 SO 

40 00 

MRF454A 

16 SO 

36 00 

C03424 

i-’ A QuArt' 4 

19 00 

41 00 

P.f, 

MRF406 


$14 SO 

MRF47S 


S SOO 

MRF422 


39 SO 

MRF476 


3 SO 

MRF433 


14 SO 

MRF477 


13 00 

MRF435 


42 00 

SOI407 


37 00 

MRF449 


14 SO 

S01487 


28 00 

MRF449A 


14 SO 

S10-12 


14 SO 


VHP l UUP TRANSISTORS 


RG59/U 70% copper shield 09*/»l 

HEAVY DUTY rotor cable 2 16 Q4 6 18 ga 36*/f1 

Rotor cable 2 18 Q4 6-22 a) 19*/H 

Complete ime ot multicohduclof cables available 
CONNECTORS MADE IN USA 
Amphenol PI 259 79* 

PL 259 push on adapter shell l0/$3 89 

PL 259 and/or SO 239 IO/$5 89 

Double Male Connector $179 

PL 258 Ooub'e Female Connector 98* 

PL • 259 Silver T ellon Kings $ 1 59 ea 

Reducer UG 1 75or 176 10/$l 99 

UG ?55(Pl 259 to BMC > $3 50 

Elbow (M359IUHF Elbow $179 

f 59A (TV type) 10/$1 99 

UG 21 D/U Type N Male tor RGB Amphenol $3 00 

UG-88C/U BSC Male tor RG 58 Amphenol $1 25 

UG 273 BMC Pt 259 Amphenol $3 00 

3' 16 mch Mike Plug tor Colims etc (culoltl $1 25 
shipping C«m o *nte to' F tee Catalog 
Cable — S3.00 1st 100 ft, S2.50 each add '1 100 ft. 
Connectors — edd 10%, S3.OO minimum. 


Orders under $20 add $2 additional plus shipping. 
COD add $2.00. Florida Residents add 5%. 


MRF23B 

t») 

30W 

145-175 

$13 00 

MRF240 

<t> 

40W 

1 AS-1 75 

IS 00 

MRF24S 

(F) 

BOW 

130-175 

27 00 

MRF247 

(FI 

BOW 

130-175 

27.00 

MRF492 

IF > 

70W 

27 50 

20 00 

SOI 416 

(F| 

BOW 

130-175 

29 SO 

SO1477 

(F| 

12SW 

130-175 

37 00 

SOI 441 

|F» 

1S0W 

130-175 

83 SO 

2N6081 

tit 

1SW 

130-175 

7 75 

2N6082 

1*1 

2SW 

130-175 

9 75 

2N6083 

IM 

30W 

130-175 

9.75 

2N6084 

<«l 

40W 

130-175 

12 00 

2SC19SS 


1W 

130-175 

IS 00 

2SC2289 

__ 

sw 

130-17S 

20 00 

MRF641 

|F ) 

1SW 

430 470 

18 00 

MRF644 

|F) 

25W 

430-470 

21 SO 

MRF646 

(F» 

4SW 

430-470 

24 SO 

MRF648 

IF) 

60W 

430-470 

33 SO 

technical 

! Ai 

distance 

tfH) crOfi 

.preference 

information on 

CD ft 

Rf SRf A 

S 0 PfN s 

Call our £ 

not not 

?nng Uof t 

(6 T 1 

l*i , 44 0/28 

WE SHIP SAMI 

> 

< 

COD o 

i VISA M C 

Minimum Ofder 

S20 00 

Add S3 

50 Shipping 

RF Parts Catalog A . a> OEM & Quantity Discounts 

193 



NEMAL ELECTRONICS 

Dept. H, 12240 N E. 14th Are.. N. Miami, FL 33161 
Telephone: (305) 893 3924 


mm 


UlSSTCOm 


1320GrandAve San Marcos 
Calllornla 92069 (619)744 0728 


A DESIGN EVOLUTION 


• Linear (all mode) RF power amp with 
automatic T/R switching (adjustable 
delay) 

• Receive preamp option, featuring 
GaAs FETS (lowest noise figure, bet¬ 
ter IMD). Device NF typically .5 dB. 

• Thermal shutdown protection incor¬ 
porated 

• Remote control available 

• Rugged components and construc¬ 
tion provide for superior product 
quality and performance 

• Affordably priced ottering the best 
performance per dollar 

• Designed to ICAS ratings, meets FCC 
part 90 regulations 

• 1 year transistors warranty 

• Add S5 for shipping and handling 
(Cont. U.S.). Calit. residents add ap¬ 
plicable sales tax. 

• Specifications/price subject to change 


HMff 

r/jf/A 

?/* 

// 

// 

// 

f 

m 

/‘Os/ 


(MHz) 

(W) 

(W) 

s 

1410 

1410G 

144 

160 

10 

225 

265 

1412 

1412G 

144 

160 

30 

199 

239 

2210 

2210G 

220 

130 

10 

225 

265 

2212 

2212G 

220 

130 

30 

t , i 

239 

4410 

44 10G 

440 

100 

10 

225 

265 

4412 
4412G 

440 

100 

30 

199 

239 


1 Models with G suffix have GaAs 
FET preamps. Non-G suffix units 
have no preamp. 

2. Covers full amateur band 

+SEND FOR FURTHER INFORMATION ★ 

TE SYSTEMS 

« P.O. Box 25845 

,, vaTrMR Los Angeles, CA 90025 
BYSTEMBj (213)478-0591 
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REVIEW 


Cushcraft 32-19: 

19-element 2-meter Boomer 

If you've been paying attention to the results 
of VHF/UHF antenna gain contests, you'll 
knqw that the Cushcraft Boomer has been a 
pretty successful design In a few instances. 
Boomers have been able to walk away with top 
honors for each band in which they were 
entered. 

Using the latest in computer design tech¬ 
niques, Cushcraft engineers optimized spacing 
and element length to ensure maximum per 
formance. (See table I I The Boomer also 
uses a T match driven element with a 1:1 coax 
ial balun to provide coaxial decoupling and a 
low VSWR One unique new feature on the 
Boomer is the Trigon three-element reflector 
assembly. The Trigon design enhances the 
front to back ratio and gives the antenna a 
sharper forward pattern. 


table 1 Cushcraft 19 element 2-meter 1 
Boomer. 

range 

144 146 MHz 

forward gain 

16.2 dBd 

front/back 

24 dB 

weight 

12 pounds (5 44 kg) 

length 

22 feet (6.71 ml 

turning radius 

11 feet (3.5 m) 

wind load 

3.5 square feet 
(0.33 square ml 


Assembling this antenna is a very easy job 
taking less than two hours to complete All of 
the elements are measured and precut for ease 
of assembly. Fasteners are stainless steel to 
eliminate the problems caused by corrosion. 
Since the Model 32 19 uses such a long boom 
122 feetl Cushcraft has added a supporting 
truss to provide an extra measure of mechani¬ 
cal stability and to keep the antenna level. All 
of the aluminum used is a special heat treated 
tubing that is designed to take the strongest of 
storms without damage and keep on performing. 

As many of you know, my interest in ham 
radio has been, for many years, 160 meters. 
But using the 2-meter Boomer during this 
June's VHF contest was a real joy. I couldn't 
help comparing operation on the two different 
bands: as I carefully and patiently pieced to¬ 
gether the calls of stations I worked (there was 
fading and other propagation anomalies) I felt 
that my time spent ferreting calls out of the 



muck on 160 meters had been excellent prepa 
ration for two-meter contesting. It was a relief 
not to have to fight any thunderstorm QRN. I 
had a lot of fun during the contest and was 
able to take advantage of the excellent Aurora 
Sunday night, June 12. Being limited to |ust 10 
watts hurt: plans are now underway to get at 
least 100 watts cooking in time for the next 
contest For information, contact Cushcraft. 
P O Box 4680, Manchester, New Hampshire 
03108. RS#301 

N1ACH 


the Snyder antenna: 
model FB 75/80 

The best way to describe this 80-meter 
broadband wire antenna is simple. For those 
who want to operate anywhere between 3 500 
and 4 000 MHz without having to adjust wire 
lengths or a tuner, this 80-meter version of the 
Snyder product line is an answer. 

From the moment of unpacking to final in¬ 
stallation, less than 15 minutes is involved. 
(This assumes that a skyhook at 45 or more 
feet is available and the coaxial cable is already 
dressed I At my location, a heavily wooded 
area of New Hampshire (for those of you who 
don't live here, it's all heavily wooded), a tree 
limb at 45 foot height was used as the support. 
However, telescoping masts, towers, tall poles 
can all serve that same function 

How does the antenna achieve broadband 
operation without tuning? It uses a patented 
technique that achieves this performance by 
combining a sealed center unit that weighs 
about one pound (0.45 kgl and contains no 
reactive elements, according to Snyder, with a 
middle cable assembly (that looks like a sleeve) 
and outer lengths of copperweld wire. 

installation 

Installation proceeds smoothly if you follow 
the instructions. In my installation I attached 
the supporting rope to the convenient small 
bracket on the center assembly and raised it 
five feet off the ground. After the coaxial cable 


was connected and sealed, and stess relieved 
(45 feet of RG 8 weighs a bitl, I unfurled the 
middle cable assemblies and payed them out I 
attached ropes to the six-inch long end insu¬ 
lators and raised the antenna to its final height 
while securing the copperweld ends, which I 
left for last (Those of us who have worked 
with copperweld haven't we all? - can ap 
predate the small additional amount of time 
and care required in handling this spring wire. 
Unwind only the section of cable that you're 
working with. I 

The FB 75/80 makes an attractive, sturdy in¬ 
stallation as an inverted vee. It can be secured 
in other configurations as a horizontal dipole, 
sloping dipole, or as an element in an array. It is 
highly recommended that if used as a horizon 
tal dipole a center support be provided to bear 
the weight of the feedline and center insulator. 

shyO€» uooil rB-ri/00 antchna 

$o\ 

Ml 


»• 



l< JM <0 


f mo fUH/l 

performance 

This antenna has an SWR curve that has the 
shape of the letter W (see fig. 1) Feeding a 
small amount of power into this antenna at 
every 25 kHz from 3.5 to 4.0 MHz and using a 
Bird thruline wattmeter basically confirmed the 
manufacturer's specifications. This antenna 
"wants" to be in the clear away from all large 
conducting and dielectric objects or obstruc¬ 
tions to provide best performance. 

On the air comparisons between this anten¬ 
na in an inverted-vee configuration and a 50- 
foot apex high sloping delta loop revealed the 
expected results. Using a rapid switching ar¬ 
rangement it compared favorably (same report) 
with the Delta loop antenna for most U.S. con 
tacts. The sloping delta loop has the edge for 
Europe and longer paths. In all fairness it must 
be mentioned that the sloping delta loop per 
forms as well as my full size 80 meter Bobtail 
curtain in its favored directions. 

conclusion 

The Snyder Antenna Company has accom¬ 
plished its goal in providing Amateurs with a 
non-tune broadband basic antenna. It is a 
pleasure to install and operate with any trans¬ 
ceiver and especially complements any of the 
modern "instantaneous" frequency change 
solid-state units. In addition to base station 
use, it is well suited for portable operation be it 
emergency, field day. or DXpedition For infor¬ 
mation about Synder products, contact the 
company at 250 East 17th Street, Costa Mesa, 
California 92627 RS03O3 

K2RR 
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BBC Metrawatt model 
MA3E multimeter 

There's no doubt about it: digital readouts 
are definitely In vogue So it came as some sur¬ 
prise when an analog multimeter appeared on 
my desk for review the other day. 

BBC Metrawatt entered the American mar 
kel fairly recently when it introduced a rather 
complete line of both digital and analog 
meters Model MA3E represents a moderately 
priced unit that offers a number of appealing 
featuies. 

My first impression was that this is a very 
European unit, with its gracefully curved lines 
in a very neat and functional design. (No won 
der its unique case was designed by 
Porsche.) To protect the meter when not in 
use, the unit folds together to make a conven¬ 
ient, easy to-transport package The high-im¬ 
pact plastic case is built to withstand industrial 
use or abuse without compromise in per 
formance. 

The MA3E incorporates an electronic ampli¬ 
fier providing a combined total of 35 measuring 
ranges that include 18 for AC and DC voltages 
up to 1000 volts; 12 for AC and DC currents up 
to 10 amperes; and five resistances up to 20 
megohms, including a battery check — all 
while providing a constant input resistance of 
10 megohms 

All measuring ranges are manually selected 
by use of a switch located on the main frame. 
The viewing angle of the meter can be varied to 
meet the needs of the user 

The unit operates from an internal 9-volt bat 
tery or from an external power supply Low 
power consumption ensures long battery life. 

The test leads are recessed into the meter 
and specially shielded to prevent accidental 
shorting while plugged into the meter. The 
leads are also threaded to accept alligator clips 
and other accessories.^ 

The MA3E measures approximately 5-3/4 * 
4-1/2 x 1-3/4 inches (146 x 118 > 44 mm) 
and weighs less than one pound (0.45 kg), 
without battery. 

Luckily the MA3E arrived for review while we 
were rebuilding WB1AHV, the ham radio Ama¬ 
teur station While crawling up and down con¬ 
necting power lines and antenna leads. I found 
the MA3E to be a real joy to use. The adjust¬ 
able meter made reading voltages or determin¬ 
ing continuity a snap Being a bit ham-fisted, I 
accidentally knocked the meter off the oper 
ating table, but the rugged case wasn't dam 
aged at all, to my relief. 

This is a useful meter that, at under $200, 
should find wide acceptance in both Amateur 
Radio and industrial applications. 

Detailed information on the MA3E and other 
models in the product line are available from 
BBC Metrawatt, 6901 West 117th Avenue, 
Broomfield, Colorado 80020 RSI302 

N1ACH 


10GHz GUNNPLEXER 

tron/ceiver 





0GA 


Complete ready to use 10 GHz 


sceiver • 10 mW power out- 
• typical frequency coverage 10.235-10295 GHz • Full duplex operation 
Internal Gunnplexer lor portable operation • Gunnpiexer removable tor tower 
mounting in fixed location service — three shielded cables required lor intercon¬ 
nection • Powered by 13 volts dc nominal at 250 mA • 30 MHz I-1 • 10- turn 
potentiometer controlled VCO tuning • 220 kHz ceramic i-t inter • Extra diode 
switched lilter position for optional filter • Dual polarity ale • Rugged two-tone 
grey enclosure • Full one year warranty • $389.95 with 10 mW Gunnplexer 

• $269.95 without Gunnplexer 


Advanced 
Receiver 
Research 

Box 1242 • Burlington CT 06013 • 203 582-9409 


Postpaid lot U.S. and Canada. CT Raaldanta 
add ?•'/*% salaa tax. C.O.D. ordata add t2.00. 
Alt mall to toralgn counirtaa add 10% 
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SEMICONDUCTORS: 
MKF-208 - 12.00 MHW-252 

- 50.00 

MRF-240 - 15.50 

MHW-710-1 

- 61.00 

MRF-247 - 34.80 

MPSH-81 

.50 

MRF-309 - 27.60 

MV2205 

. 58 

MRF-422 - 41.40 

78L08CP 

.50 

MRF-454 - 20.00 

2N4401 

.75 

MRF-901 - 1.75 

2N5190 

- 1.50 

SBl.-l Double-Balance Mixer 

- 6.50 


P.C. BOARDS FOR MOTOROLA BULLETINS 
F.B-18A - 12.00 AN-762 - 14.00 

EB-27A - 14.00 AN-791 - 10.00 

F.B-63 - 14.00 EB-67 - 14.00 

KEMET CHIP CAPACITORS:56 P f, 82 pf, 
100 pf, 390 pf. 470 pf;-.50 ea 
680 pf, 1000 pf;55 ea 
5600 pf. 6800 pf, .1 vf;-1.00 ea 
.33 uf;-1.90 ea .68 uf;-3.90 ea 
CAMBI0N RF CHOKES: .15 uh, .22 uh, .33 uh, 4.7 uh, 10 uh - 1.20 ea 
BROADBAND TRANSFORMERS PER MOTOROLA BULLET I NS:AN-762, EB-27A, EB-63 
UNDERW00D/SEMC0 METAL-CLAD MICA CAPACITORS:5pf,10pf,15pf,25pf,30pf, 

40pf,S6pf,60pf,68pf,80pf,91pf,1OOpf,200pf,250pf,390pf,4 70pf,1OOOpf 
Wc- also carry a line of VHF, IMF amplifiers and ATV equipment. 

Call or write for our free catalog. 

33 Communication Concepts Inc. 2 

2648 North Aragon Ave» Dayton, Ohio 45420(513) 296-1411 ** 127 
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THE PRACTICAL HANDBOOK 
OF AMATEUR RADIO FM & 
REPEATERS 

by Bill Pasternak, WA6ITF 

Comprehensive handbook covers just about every facet 
ot FM operation in a simple easy to understand man¬ 
ner 45 chapters pul all kinds ot FM and Repeater 
topics within easy reach You get a solid background 
m FM theory control devices tor repeaters how to 
build a repeater ATV and RTTY application ideas and 
more Thrs huge tact tilled repeater book is a must 
lor anyone interested in FM communication 1980 
536 pages 1st edition 

□T-1212 Sottbound $12.95 

Please add SI 00 lo r shipping and handling 

HAM RADIO'S BOOKSTORE 

Greenville. NH 03048 


TIDBITS 


MORSE CODE, BREAKING 
THE BARRIER 

by Phil Anderson. W0XI 

Learning the Morse Code does not have to 
be the painful experience many folks make it 
out to be. This little booklet is chockfull of 
helpful and highly recommended hints and 
tips on how to learn the Morse Code Uses 
the high/low method to eliminate the dread¬ 
ed 10 wpm plateau 1982. 1st edition 

L PA-NIC Sottbound $1.50 each 

Please add SI 00 lor shipping and nandlmg 

HAM RADIO’S BOOKSTORE 

Greenville, NH 03048 
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THE AFFORDABLE REPEATER 

FROM THE MANUFACTURER OF COMMERCIAL & 
MILITARY EQUIPMENT MADE IN USA AT OUR 
MIAMI. FLORIDA PLANT 



.$ 6991 , 


OPTIONS 

• Helical Filter Installed $65.00. 

• 8 Pole Filter Installed $20.00. 

• Cooling Fan Installed $30.00. 

• Duplexer 

• Deluxe Cabinets 

• Timer 

• Tone Panel 


OTHER PRODUCTS 

• Simplex and Full Duplex 

• VHF/UHF Mobiles and Bases 

• Rural Radio Telephone 

• Auto Patch 

• HF SSB Transceiver 

• Catalogues available upon request 

DEALER INQUIRIES INVITED 


I Basic Price 

FEATURES: 

• Several Frequency Ranges 

30-50 MHZ, 132-172 MHZ. 
200-240 MHZ. 380-480 MHZ. 

• Sensitivity .3 Microvolt 12 DB S/N 

• Power Output 30 Watts. 

• Four Pole IF Filter. 

• Complete separate transmitter 

and Receiver 

• 13.6 VDCor 115/220 UAC 

Power Supply. 

• 19" Rack Mounting. 

PAYMENT TERMS: 

Domestic Orders 50% with order 
50% C.O.D. 

Foreign Orders Letter of Credit 
or Advance Payment. 

Allow 2 to 6 weeks for delivery. 


ITS International Telecommunications Systems Florida Inc. 

8416 N.W. 61 ST. / MIAMI, FLORIDA 33166 
TEL: 1305) 593-0214 /TELEX: 525834 


F' 15? 


WARNING 


Base plates. Hal roof mounts, hinged bases, hinged sections, etc , are not 
Intended to .support the weight ot a single man Accidents have occurred^ 
because individuals assume situations are sate when they are not 

Installation and dismantling ol towers Is dangerous and temporary 
guys ot sufficient strength and size should be used at all times 
when individuals are climbing towers during all types of installa¬ 
tions or dismantlings Temporary guys should be used on the 
first 10' or tower during erection or dismantling Dismantling 
can even be more dangerous since the condition of the 
tower, guys, anchors, and/or roof in many cases is 
unknown 


The dismantling of some towers should be done 
with the use of a crane in order to minimize the 
possibility ol member, guy wire, anchor, or base 
failures Used lowers in many cases are not as 
Inexpensive as you may think II you are Injured 
or killed. 

Get professional, experienced help and 
read your Rohn catalog or other tower 
manufacturers' catalogs before erecting 
or dismantling any tower A consultation 
with your local, professional tower 
erector would be very inexpensive 
insurance 



Paid 
for by 
the following: 


UNR-Rohn 

Division of UNR Inc 
67* a Weil Plank Road 
Peoria Illinois 61601 
USA 



products 


RTTY/CW terminal 

The new Flesher Corp. TU-470 RTTY/CW 
terminal unit receives up to 300 baud on all 
three shifts and provides TTL and RS-232 com¬ 
patible I/O. including bi polar CW and PTT 
outputs, for complete remote control and isola¬ 
tion of computer level I/O keying. 

Each TU-470 RTTY filter board is a high-sen- 
sitivity, high Q, 3 stage. 6 pole active bandpass 
filter said to provide excellent stability and 
sharpness. A signal balance restorer circuit has 
been incorporated to allow reception of non¬ 
standard RTTY shifts on mark only. The CW 
filter/demodulator has a 3 stage. 6 pole filter 
centered at 750 Hz for CW reception. 

The unit also provides crystal controlled 
AFSK. FSK. 170 Hz narrow preselector filter, 
built-in 20 or 60 mA loop supply, autostart, 
threshold control, 5 LED indicators, bar graph 
tuning, scope outputs, reverse receive, reverse 
transmit, and much more. 



The TU 470 RTTY/CW terminal unit is avail¬ 
able wired and tested for $499.95. 

For more information, contact Flesher Cor¬ 
poration, P.O. Box 976, Topeka, Kansas 
66601 RS03O4 


lightning protector 

The new IS RCT from PolyPhaser relies on 
fast 50 nanosecond three-element crowbar gas 
tubes to provide effective protection from 
lightning for the hamshack rotor control box 

Designed to be mounted on a ground pipe or 
grounded tower leg, with terminals down to 
keep snow and rain off connectors, the unit is 
housed in a heavy duty stabilized plastic case 
All grounding hardware is stainless steel. 







Crimp and/or solder lugs are included. The in¬ 
troductory price is $29.95. 



For information, contact PolyPhaser Corpo¬ 
ration, 1500 West Wind Boulevard. Kissimmee, 
Florida 32741 RS#305 


keyer trainer 

The AEA Basic Trainer Model KT-3 is a com¬ 
puterized Morse code instructor. Character 
speeds are given at 20 WPM with a three-sec¬ 
ond interval between letters or letter groups. 
This method of learning helps eliminate the pla¬ 
teau so many Morse code students encounter 
between 10 and 12 WPM This system does 
not encourage the student to learn a "dot-dot- 
dash-dot" for F, but rather one cohesive sound 
of dididahdit (at the character speed of 20 
WPM). As a result, the student does not have 
to unlearn bad habits such as counting dots 
and dashes in order to copy code. 

Because the sound of any given letter does 
not change from 0 to 20 WPM, it is easier for 
the student to increase copying speed if he or 
she has learned code at a rate of 20 WPM. To 
facilitate this learning technique, the minimum 
programmable speed on the Basic Trainer is 18 
WPM character speed. After learning the 
code, the user can progress up to 99 WPM 
with the KT-3 Each character is taught sepa 
rately by repetition. The student progresses 
only after he is confident he knows the letters 
being presented by the KT-3. 

After the first letter (F, in this easel is learned, 
a student may progress to the letter K After 
learning K. the student activates the computer 
to present the letters F and K in random se¬ 
quence at a 20 WPM character speed. This 
technique continues as the student learns each 
subsequent letter in the alphabet 

Easy to operate, the KT-3 requires no com¬ 
puter programming skills An earphone moni¬ 
tor jack is provided for private practice ses¬ 
sions The KT 3 operates from 12 Vdc lor 117 
Vac with optional AC 1 Wall Adaptor). 

For details, contact Advanced Electronic Ap 
plications, Inc , 2006 196th St SW, Lynwood, 
Washington 98036 0918 RSP306 


six-band high- 
frequency vertical 

Hustler has announced the availability of its 
new 6-BTV six-band trap vertical for the high- 
frequency ham bands. 

Based on the popular 4-BTV, the new 6-BTV 
offers full band coverage of 10, 15, 20, 30, and 
40 meters with a VSWR of under 1.6:1 at band 
edges and up to 100 kHz on 75 or 80 meters. 

According to the manufacturer, fiberglass 
reinforced high Q traps, extra strength alumi¬ 
num components, and stainless steel hardware 
combine to make the new 6-BTV the most rug¬ 
ged, high performance, high-frequency vertical 
available. 

The 6-BTV lists for $199.95. For additional 
information, contact Hustler, Inc., 3275 North 
B Avenue, Kissimmee, Florida 32741. RS#307 


fm dual band 

Trio-Kenwood has announced the release of 
a compact new combination 2-meter and 70- 
centimeter FM radio, model TW 4000A. 
Among its features are a large, easy-to-read 
LCD display, ten channels of memory with off¬ 
set recall, lithium battery memory back-up, 
dual digital VFO's, priority watch, common 
channel, programmable memory scan, band 
scan, and a full 25 watts of rf output on each 
band. 

An optional accessory available for use with 
the TW-4000A is the VS-1 voice synthesizer 
unit that announces the operating frequency. 



VFO "A" or "B", repeater offset, and the 
memory channel number when the unit is turned 
"ON”, when another frequency is selected, or 
when a memory is recalled. The VS 1 isdesigned 
to be easily installed inside the TW 4000A 
Additional information is available from Trio- 
Kenwood Communications, 1111 West Walnut 
Street, Compton, California 90220 


AMTOR terminal 

The ARQ1000 is a full send receive terminal 
for the AMTOR ARQ code. All features of the 
CCIR 476-2 Recommendation are supported. 
Modes include: ARQ, FEC, SEL-FEC, and 
MONITOR. The ARQ1000 may be used with 
the HAL DS3100 and ST6000. CT2200. 
CT2100, or CRW6850 terminals or any ASCII 
or Baudot terminal at baud rates from 45 to 300 
baud. Non-volatile keyboard programmable 


Ducks are getting 
smaller! 


and. 


L 





Because you and the leading 
radio manufacturers want 
the best looking, best per¬ 
forming antenna you can 
buy, Centurion has grown to 
be the Duck leader. We’ve 
developed many smaller and 
thinner antennas to make 
hand-held radio perform 
better and look better. The 
Style S is the newest Tuf 
Dudc. it measures 3” in length 
and only 3/8” In diameter, 
yet It's a full 1/4 wave 
radiator on VHF. 


LJJ 

iTl 

hnl 

—i—• 


Actual Size 



GEmUMONj 


c ueniF/n)@jmczr 

ANTENNAS 


CENTURION 

Phone 402/467-4491 

Telex 48-4377 CENTURION LCN 

P.O Box 82846 Lincoln, NE 68501 2846 
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Be BIG on 
40 or 80! 

Make this the year where you 
hear and are heardl The sun spot 
number is dropping fast and 
there is still time to install your 
new IMSTAMTARRAY™ system 
before the temperature dives. 
Order now and "own" your fre¬ 
quency during the fall CQ WW 
tests. Run JA's on 80 in the late 
afternoons this December and 
join them for breakfast the next 
AM. Achieving the 80 8r 40 por¬ 
tions of the 5BWAZ 8t DXCC 
awards should be fun. not a 
chorel 

Col»Atch»Co will sell you any 
individual component we make 
or a whole systeml Start off with 
a single 40 or 80 meter '/» wave 
vertical radiator or purchase a 
ready-to-erect two or four ele¬ 
ment IMSTAMTARRAY™. The 
complete IMSTAMTARRAY™ 
system includes the verticals, 
their mounts, insulated guys. SS 
hardware galore, our attractive 
LOBE SELECTOR control box 
with self contained DC supply, a 
really novel beam forming phas¬ 
ing harness and a weatherproof 
relay box which distributes the 
power to the vertical radiators. 
Our 4-40 and 4-80 systems pro¬ 
vide low angle 360 degree 
coverage in 90 degree segments 
with exceptional rejection of 
signals from the rear and sides. 
All of this in milliseconds. 

Trying to show you all this in 
an HR ad is virtually impossible. 
Hence we have produced a 
dynamite VMS demo video tape, 
which tells it all. We will loan you 
this tape upon receipt of a $35 
deposit which we will either re¬ 
fund when you return our tape or 
will credit against your first 
order. 

Yes. we also do have a brand 
new brochure with diagrams, 
pictures, specs, etc. which we 
will send you gratis. We accept 
both MASTERCARD and VISA. 

P.O. BOX 230. CARLISLE. MA 01741 
(617)371-1242 



•col*atch»co* 
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products 


ARQ access code. SEL CAL code, and WRU 
answer back codes are included The 
ARQ1000 is housed in a cabinet that matches 
the CT2200 and CT2100. Available options in¬ 
clude the DM170 internal demodulator and 
ARQX10 encryptions module. 



For more information, contact HAL Commu¬ 
nications Corporation, P.O. Box 365. Urbana. 
Illinois 61801. RS#311 


single chip code-practice 
processor 

The world's first single chip code-practice 
processor, the CPP1, is a true 8-bit microcom¬ 
puter containing all the tables and timing nec¬ 
essary to learn Morse code. By adding a simple 
dot clock and tone generator to this processor, 
it is possible to practice Morse code at rates 
from 1 WPM to over 100 WPM 

The CPP1 is said to eliminate the frustrations 
of trying to learn code by tape, and promises to 
put an end to searching for a particular practice 
group, stopping and rewinding, and having to 
learn at whatever speeds the tape offers. 

For further information, contact Micro Digi¬ 
tal Technology. P.O Box 1139, Mesa, Arizona 
85201. RS#309 


base station transceiver 

ICOM has announced the introduction of a 
new base station transceiver for 2 meters, the 
IC-271A. Covering the entire 2 meter ham 
band, it features fm/upper sideband/lower 
sideband and CW modes, has a 25 watt output 
standard, with an optional built-in power sup¬ 



ply available. It has 32 full function memories. 
Built-in sub-audible tones selectable from the 
main tuning dial provide ease of operation Fre¬ 
quencies. modes, tones and offset may be 
written into each memory Scanning is possi 
bie with the IC-271A; either the whole band, 
memories or selected modes may be scanned. 
The IC-271A features ICOM's new high con¬ 
trast, two-color display, showing frequency 
digits in white and control functions in red. 

For further information, contact ICOM 
America, Inc.. 2112-116th Ave., NE. Bellevue. 
Washington 98004 RS031O 


miniature soldering iron 

An industrial grade precision miniature sol¬ 
dering iron that heats up quickly, has a non¬ 



melt handle and is suited for students, hobby¬ 
ists, and professionals is available from M M 
Newman Corporation. 

The Antex Model G Soldering Iron features a 
wide range of slide-on tips. Designed for deli¬ 
cate circuitry, the tips are directly grounded 
and heat up in only 45 seconds. Compact and 
fully portable, the Antex Model G Soldering 
Iron weighs only 3/4 ounce without cord. Built 
for continuous or intermittent use. the tip 
slides directly over the heating element and 
heats up to 700-750 degrees F. Complete with 
a premium grade pretinned 3/32 inch tip. the 
Model G sells for $15.95. 

For more information, contact M M New¬ 
man Corporation. 7 Hawkes Street. P.O. Box 
615A, Marblehead, Massachusetts 01945. 
RS0312 


multi-outlet panel 

A new multi-outlet panel from Flexiduct pro¬ 
vides four circuit-breaker protected outlets for- 
safe use where too few electrical outlets exist. 

The new outlet-extender panel features 4 
grounded outlets, an on/otf switch, a circuit 
breaker with a push-button reset Ito protect 
from overloads) and a double-insulated cord 
with a three-prong end plug. It is rated at 15 
amps. 125 volts, 1875 watts and is UL listed 

Other Flexiduct safety products include 4 
and 6 outlet multi-outlet strips, a plug-in surge 
suppressor, a multi-outlet surge suppressor. 
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cover and products for use with telephones. 




Information on Flexiduct safety products is 
available from Winders & Geist, Inc.. P 0 
83088, Lincoln. Nebraska 68501 RS#313 


two more 
Kulduckies 

Larsen Electronics has added 
two new antennas to its Kul 
duckie line Both the Helical 
Quarter Wave and the Stout 
are designed to work with most 
hand-held radios. 

The Helical Quarter Wave 
antenna combines the best fea 
lures of the helical and full 
quarter wave antenna It is said 
to deliver better performance 
with a shorter, more stable an¬ 
tenna than a full quarter wave 
VHF The Stout antenna series 
features a slightly larger diame¬ 
ter helix with a closer pitch for 
applications in which space is a 
problem Both new antennas 
are available in VHF frequen¬ 
cies 136-142. 142 150, 150-162. 
and 162-174 MHz 

For more information, con¬ 
tact Larsen Electronics. P.0. 
Box 1799, Vancouver, Wash¬ 
ington 98668. RS#314 


new dish 

A satellite TV antenna made by an entirely 
new method of production has been an¬ 
nounced by Total Television, Inc. 

The design of the 12 foot diameter dish con¬ 
sists of a heavy-duty expanded aluminum 
mesh reflective surface supported by twenty- 
four injection molded ribs connected to an in¬ 
jection molded main support. 

The material from which the dish structure is 
molded is a sophisticated plastic formulated to 
endure all kinds of weather. Products molded 
from the plastic material have been used for 
nearly twenty years to replace concrete in exte¬ 
rior and underground applications. The manu- 


- 80 - 160 
VERTICALS 


Our verticals Include a 1 5/8" x 5' pre¬ 
drilled galvanized mounting pipe, a base 
insulator, slotted sections of aluminum 
tubing marked for easy assembly, SS hose 
clamps and all SS bolts, washers, etc. The 
1-40 radiator @ $99 Is self supporting and 
rises 33’ above the insulator. The 1-80 
radiator uses a unique tilt-up base in¬ 
sulator that allows the assembled 57' 
radiator weighing circa 35 lbs. to be easily 
erected. The 1-80 is supplied @ $217 with 
two sets of low-stretch, UV resistant mylar 
insulating guys which attach to the 
radiator at two levels by SS washers 
nicopressed through three 6' sections of 
wire to the mylar to provide electrical 
loading. 160 kit @ $48. # 16 awg copper 
radial wire @ $26/M. Prices FOB Carlisle, 
MA. 
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P.Q^BOX 230, CARLISLE. MA 01741 or phone (617) 371-1242 
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CALLBOOKS 


Complete Antenna Systems from *69 95 

Full BOO Mhz Range inii 
Tune 1.9-2.7 Ghz 
Includes all 
ITFS Channels 

DEALERS WANTED 

COO’s and Credit Card 
Orders call TOLL FREE 

1-800-247-1151 

. SILVER 

STAR 


GOLD STAR 


TELE 
STAR || 


GalaxV 

ELECTRONICS 

6009 N. 61 Avenue 
Glendale. AZ 85301 

1-602-247-1151 


STAR II 


1384 


MULTI-CHANNEL 
* MICROWAVE 


NEW 

products 


Order today! 

NEW 1984 

RADIO AMATEUR CALLBOOKS 

READY DECEMBER 1st! 

Known throughout the world for accuracy, 
the 1984 Callbooks are a better value than 
ever before. The U.S. Callbook contains 
over 430,000 listings; the Foreign Callbook 
has over 400,000. More than 75,000 changes 
have been made In each edition since last 
year. Special features Include call changes, 
Silent Keys, census of amateur licenses, 
world-wide QSL bureaus. International 
postal rates. Prefixes of the world, and much 
more. You can‘t beat this value! Order your 
1984 Callbooks now for earliest delivery. 


Each Shipping Total 


o U.S. Callbook 


$19.95 $3.05 $23.00 


□ Foreign Callbook 18.95 3.05 22.00 

Order both books at the same time for 
$41.95 Including shipping within the USA. 

Order from your dealer or directly from the 
publisher. Foreign residents add $4.55 for 
shipping. Illinois residents add 5% sales tax. 


Keep your 1984 Callbooks up to date. 

The U.S. and Foreign Supplements contain 
all activity for the previous three months 
Including new licenses. Available from the 
publisher In sets of three (March 1, June 1, 
and September 1) for only $12.00 per set 
Including shipping. Specify U.S. or Foreign 
Supplements when ordering. Illinois 
residents add 5% sales tax. Offer void after 
November 1, 1984. 

RADIO AMATEUR 11 I I 

callbook inc 

Dept. F 

925 Sherwood Dr., Box 2 4 7 

Lake Bluff, IL 60044. USA 


WARC for FT-101 


Modernize any model ol the original FT- 
101 Series by adding all three WARC bands 
for RX and TX! 

• Use 10 MHz now; be ready lor the others. 

• Increase resale value ol your rig. 

• Easy installation, detailed Instructions. 

• Includes all crystals, relays, etc. 

• Tested, fool-proof design for all but ’ZD. 

FT-101 WARC Kit *4N ONLY $25. 

Shipping $3 (Air $5). Florida sales lax 5%. 

GO FOX TANGO — TO BE SURE! 


Order by Mail 
or Telephone 


For other great Yaesu modifications 
gel the lop-rated FT Newsletter 
Still only $8 per calendar year (US). 
$9 Canada. S12 Overseas 


FOX TANGO CORPORATION 

Box 15944 H, W. Palm Beach, FL 33416 
(305) 683-9587 


r Custom M<h ling Lists on Labels! ” 

Amateur Radio Operator NAMES 

Custom lists compiled to your specifications 

• Geographic by ZIP and/or State 

• By License Issue or Expiration Date 

• On Labels ol Your Choice 

Total List 435.060 Price. S25/Thousand 

Buckmaster Publishing 

L Whitehall Mineral VA i»3117 


SAY YOU SAW IT 
IN 

HAM RADIO 


facturer says that the material, Structuralile. 1 
will be unaffected by temperatures ranging 
from minus 55 degrees to plus 255 degrees F 
grees F. 

The mesh reflective surface is suitable for 4 
GHz microwave signals used in all current U.S. 
domestic satellites, yet will allow the wind to 
pass and permits the background to be seen 
through it. 

For further information, contact Total Televi¬ 
sion, Inc . 17537 N, Umpqua Highway, Rose- 
burg, Oregon 97470 RSA315 

dipole 

The new KT5B mulii-band dipole antenna 
from Kilo-Tec is designed for use on the 18 
MHz through 30 MHz amateur radio bands. It 
uses no loading coils or traps and will handle 2 
kW PEP The price is $59.95. 

For further information, contact Kilo-Tec, 
P.0. Box 1001. Oak View, California 93022 
RS#316 


Tel: (312) 234-6600 


96 Q3 October 1983 


^ 173 











plate frames 

License plate frames personalized with indi¬ 
vidual call signs are now available from BHC, 
Incorporated. Molded from black ABS plastic 
— the same material used for trim on many 
new cars, a set of HAM-TAGS consists of two 



black frames with white, permanent vinyl let¬ 
ters in the s large imprint area. (License plates 
differ from state to state so drivers would have 
to check their plates to see if their calls would 
go at the top or bottom of the frame.) In states 
that issue only one plate. BHC will furnish a 
frame for the rear and a plate for the front. 
HAM-TAGS are $12.95 per set plus $1.50 ship¬ 
ping; information is available from BHC. Incor¬ 
porated, 1716 Woodhead. Houston, Texas 
77019 RS#317 

scaleable ac voltmeter 

The Slimline II ac voltmeter from Nationwide 
Electronic Systems. Inc., (NESI, scales ac volt¬ 
age input signal to any desired unit, mounts 
quickly, and features a large (0.9 inch) LEO dis¬ 
play which can be easily scaled to read out di¬ 
rectly in engineering units. The Slimline will ac¬ 
cept the output from a voltage transformer, ac 
tach generator, or any device with an ac volt¬ 
age output. 

Examples of use include scaling 34,52 Vac 
from a potential transformer to read directly as 
1.726 kV; 0 825 Vac from a current-to-voltage 
transformer to read directly as 165 ac amps; 
and 43.5 Vac from ac tach generator to read di¬ 
rectly as783rpm. 

All adjustments and controls for this meter 
are accessible under the flip-up door located 
beneath the display. Models are available for 
ranges from 0 to 200 Vac. 

Also available from NES are scaleable dc 
voltmeters, scaleable ammeters, clocks, count¬ 
ers. process meters, and the unique ASCII 
Bustle’ (BCD ASCII converter) All NES prod 
ucts are backed by a solid 3 year warranty. 

For more information or a copy of the NES 
Condensed Catalog, contact NES. Inc., 1536 
Brandy Parkway, Streamwood, Illinois 60103 
RS#318 

field-strength element 

An extremely sensitive relative field-strength 
element, Model 4030, expands the usefulness 
of the thousands of Thruline wattmeters in the 
field by helping to optimize the radiated signal 
of any transmitter from 2 to 1000 MHz. 

Model 4030 employs modern broad band cir 
cuitry instead of the highly reactive resonant 
networks of most field strength meters, which 



Heil Sound, the company that 
pioneered proper audio equali¬ 
zation techniques for major 
performing groups and communi¬ 
cators, invites you to be part of 
one of the biggest advancements 
in Single Sideband transmission 
since the 'Donald Duck' vs AM 
days. 

If you are not satisfied with the 
"sound of your station''—it's no 
wonder—most "communications'' 
microphones used today were 
designed for "public address" use, 
not for sophisticated SSB 
techniques. 

No one microphone can be all 
things to all Hams, so this new 
HC-3 element and HM-5 mic 
were developed only for 
maximum clarity on SSB trans¬ 
missions. 

The 

response 
of this tiny 
ceramic element rolls off sharply 
under 350 Hz and above 3100 Hz 
with a peak at 2400 Hz for high 
articulation in the speech range 

Hams who care about 
maximum results in getting over, 
around and through DX pile-ups 
now have another weapon in their 
arsenal . The Key Element! 



You can easily install this 
small, advanced HC-3 element, 
with its broad-range impedance¬ 
matching characteristics, into 
virtually any microphone case 
you own, or purchase the custom 
HM-5 mic with HC-3 installed. 

Have nol yet heard an FT-101 sound 
any belter than when used with The Key 
Element "-Paul. G3AWP 

I now have a comfortable feeling that 
my audio is better than the rig was 
originally capable of " —Ken. W9UBS 
Thank you for the fine report, All 
reports to date have been excellent 

-Lee WISE 


For those who 
desire the ultimate 
audio into and out 
of your transmitter/ 
transceiver, 
consider the ideal 
combination of the 
Heil EQ-200 audio 
equalizer and HM-5 
microphone 


For more information, or to 
order the HC-3 cartridge element 
at $19.95 the HM-5 SSB micro¬ 
phone at $54.95. or the EQ-200P 
at $59.95, contact Heil Ltd., 
Marissa, IL 62257 618-295-3000 
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Hearing 
Is Believing...! 
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limit their utility. The element consists of a flex¬ 
ible receiving antenna, a single high-pass net¬ 
work and a variable gain rf amplifier/detector. 
A battery-saving feature turns everything off 
when the element is removed from the watt¬ 
meter. Typically full scale deflection is obtained 
from a one watt CW source at 150 MHz 
through a quarter wave antenna 8 feet distant. 
Dynamic range is at least 30 dB and battery life 
is 100 hours or more. 

For more information, contact Bird Electron¬ 
ic Corporation, 30303 Aurora Road, Cleveland 
(Solon), Ohio 44139 RS0319 


"affordable” repeaters 

A new line of repealers in several frequency 
ranges is available from Internatinal Telecom¬ 
munications Systems Florida Inc. Ranges in¬ 
clude 30 50 MHz. 132-174 MHz, 200-240 MHz, 
380 480 MHz, or any band combination The 
power output is 30 watts; the unit operates 
from 13.6VDCor 115/220 Vac and costs $499 

For further information, contact Internation¬ 
al Telecommunications Systems Florida Inc., 
8416 N W 61st Street. Miami, Florida 33166. 
RS#320 
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ROHN 

“ FOLD-OVER ” 
TOWERS 

■ EASE OF INSTALLATION 

ROHN "Fold-Over'' Towers are quickly and 
easily Installed. The "Fold-Over" is sale 
and easy to service. 

■ ADAPTABILITY 

ROHN has several sizes lo III your applica¬ 
tions or you can purchase the "Fold-Over" 
components lo convert your ROHN lower 
into a "Fold-Over". 

■ HOT DIP GALVANIZED 

All ROHN towers are hot dip galvanized 
alter labrication. 

■ REPUTATION 

ROHN is one ol the leading tower manufac¬ 
turers. with over 25 years ol experience. 

Write today lor complete details. 


QUALITY STEEL PRODUCTS BY 

ROHN 

Box 2000 Peoria. Illinois 61656 
USA 
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NEW! *12?5 pair 


HAM-TAGS Tough ABS custom 
frames. Your call on each vehicle. 
Available with call at top or bottom ot 
frame, and frame front plate (check 
your state). $1.50 shipping 


^ BHC, INC. 

1716 WOODLAND 
HOUSTON, TX 77019 
(713) 522*5755 
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CABLE CONVEFTTEN SAl E 


MAGNAVO* FV 25 - 26 CHANNEL WITH 
REMOTE CONTROl VHT MI DESAND 
SUPERBAND RfO 959.95 NON 9 9V. 

JERROLD 15* - 3D IC - 3fc CHANNEL 
MITM IN ELAND GATED SYNC 

DECODER RfG 9299.95 NON 9 14*?. *?5 

JERROLD SB-5 IN BANO GATED 
GATED SYNC bECODCR USE MlTH 
ANY CONVERTER MlTH OUTPUT ON 
CHANNEL 3 REG 9149.95 NON ■9.*^‘^ . *?3 

UF* BLOCK CONVERTER CONVERTS 
P1IDBAND AND SUPER BAND 

TO UF9 REG 939.95 NON 9VZS. *93 


SEND 91.9# «REFUNDABL E F FOR CATALOG 

ADD 94.25 SHIPPING/MANDCINO 
FOR EACH UNIT ORDERED 

NVS ADD SALES TAl -C.O.D.'S OK 

24 HOUR ORDER LINE 
<697» 967-7313 


ORDER DIRECT FROM 

TAYCU COMMUNICA » IONS 
R3 I46A NARROWS CREEP ROAD 
CORNING. NEW YORK, 14839 p*” 180 



products 


handheld DMM 

Keithley Instruments. Inc., has introduced 
the Model 132 Handheld DMM as their top of 
the line 3-1/2 digit meter. The unit combines 
the field service capabilities of Keithley Hand¬ 
held DMM’s with the two most often required 
additional measurement capabilities. TRMS ac 
and temperature 



The 132 features unique characteristics: ac¬ 
cording to Keithley. it is the only handheld 
DMM which incorporates TRMS and TEMP; 
carries the lowest price of any handheld TRMS 
DMM available; and is the only one with an in¬ 
tegral TC connector and full probe selection. 

Available in both a degree F version (132F) 
and a degree C version 0320, the 132 has a 
complete dc voltage range from 200 mV to 
1000V with 0.25 percent accuracy, current 
ranges from 2 mA to 2 A and resistance ranges 
from 200 ohms to 20 megohms. The 132C 
measures temperature from 20 degrees to 
1370 degrees C. the 132F from 0 degrees F to 
2000 degrees F using optional type K thermo¬ 
couple sensors or probes 

For complete information, contact Keithley 
Instruments. Inc., 28775 Aurora Road. Cleve¬ 
land. Ohio 44139. RS#321 


fm transceivers 

Amateur Wholesale Electronics has an¬ 
nounced the new PCS 4000 series of FM trans¬ 
ceivers. The familiar PCS-4000 covers the 
2-meter band plus adjacent CAP and MARS 
frequencies, from 142 to 149.995 MHz. with 25 
watts output. Three new units are now avail¬ 
able for 10 meters, 6 meters, and 70 centime- 
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ters. The PCS 4800 covers 28 to 29.99 MHz in 
steps of 10 or 20 kHz. The PCS-4500 covers 50 
to 53.995 MHz in steps of 5 or 10 kHz The 
PCS-4300 covers 440 to 449.995 MHz in steps 
of 5 or 25 kHz A 220-MHz unit will soon be 
available. 

The new PCS-4800, PCS-4500. and PCS-4300 
employ the same advanced microcomputer 
chip found in the PCS-4000, providing the ver¬ 
satility and ease of operation found in the 
2-meter Azden transceiver. Standard repeater 
splits, 16 memory channels in two separate 
banks, up to eight odd splits, dual memory 
scan, dual programmable band scan, free and 
vacant scanning modes, and frequency reverse 
are but some of the features. Each unit has 10 
watts or 2 watt selectable output, discriminator 
scan centering, a digital S/RF meter, busy- 
channel and transmit LED indicators, and a full 
16-key autopatch pad (except for the PCS 4800). 

All units come with dynamic remote-func¬ 
tion microphone, built-in speaker, mobile 
mounting bracket, remote speaker jack, and all 
hardware. The size is 2 inches high by 5-1/2 
inches wide by 6-3/4 inches deep. The bright 
green LED frequency display and illuminated 
keyboard provide visibility under a variety of 
ambient conditions. All are designed for mobile 
or fixed station use. 

For further information, contact Amateur- 


digital military time clock 

The Model 193A Digital Military Time Format 
Wall Clock from Benjamin Michael Industries, 
Inc., features a 1-inch digital display for excel¬ 



lent visibility. It also features quartz accuracy, 
total immunity to power line failures and distur¬ 
bances, and all solid-state construction. The 
clock will operate for well over one year on a 
single AA battery. 

Housed in a hand-made solid walnut case, 
the model 193A is priced at $129.95 plus $3.00 
shipping. For more information, contact Benja¬ 
min Michael Industries, Inc., 65 East Palatine 
Road, Prospect Heights, Illinois 60070. RS0323 



Wholesale Electronics, 8817 S.W. 129 Terrace, 
Miami, Florida 33176. RS#322 


The Best \ 
Got Better 


SSTV/RTTY/CW/FAX tuner 

The new "Blinky" Model 959 is a SSTV tun¬ 
ing unit consisting of an op-amp limiter ampli¬ 
fier and six active precision tuned, temperature 
stable bandpass filters, providing a visual blink¬ 
ing LED indication when a received SSTV, RT- 
TY, FAX. or CW signal is perfectly tuned. The 


MODEL 4381 RF POWER ANALYST 

This new generation 
RF Wattmeter with nine-mode 
system versatility reads... 
IN STOCK QUICK DELIVERY 

AVTHOftIZEO -ilH\P DISTIUSUTOt 


user simply tunes until all six LED's are blinking 
at the same time and the SSTV is tuned. For 
RTTY, FAX, or CW, the user tunes until the 
first two LED's are blinking (low tones) or the 
last two LED's (high tone). 

''Blinky" Model 959 is made in the United 
States and sells for $99 95 For more informa¬ 
tion, contact TimeKit, P O. Box 22277, Cleve¬ 
land. Ohio '14122. RS#324 


associates 

115 BELLARMINE 
ROCHESTER, Ml 48063 ^ 192 

CALL TOLL FREE 


IN MICHIGAN 313 - 375 0420 



"HAMS SERVING HAMS" 
Lowest prices in TVRO 
INTRODUCING 
The NSS 80A 

.45 F/D Spun Aluminum Dish 
weighs only 60# - True polar- 
mount - Quadpod Feed. 

- COMPLETE — 


SAT-TEC R5000 . $1350 

KLM Sky Eye IV . 1495 

Universal Comm. DL2000 . 1495 
AUTO-TECH GLR 500 1 595 

DRAKE ESR224. 1595 

DEXCEL DXP1100-stereo 1750 

DRAKE ESR 24. 1795 

Luxor-Stereo ... . 1850 

All packoges include 8 Spun 
Aluminum Dish Polormounl 


Polorolor II Polarizer 110° K LNA 
modulator and 100' cables 

— PRODELIN — 

10' Dish - .3 F/D - 8 panels - The 
Ultimate in TVRO Dishes. 


— COMPLETE — 

SYSTEM PRICES 

SAT-TEC . 1475 

KLM Sky Eye IV . 1730 

Universal Comm. DL2000. 1 730 

AUTO-TECH GLR 500. 1 750 

DRAKE ESR 224. 1895 

AUTO-TECH GLR 520 1 950 

DRAKE ESR 24. 1995 

DEXCEL DXR 1100 

with LNC - stereo.2095 

AUTO-TECH GLR 560. 2 0 2 5 

LUXOR STEREO. Infra-Red 
remote control . . . . 2125 


All packoges include 110° K LNA (or 
LNC). 100' Cable Modulator Polar- 
mount. Polarotor II Polarizer 

DEALERSHIPS AVAILABLE 

NATIONAL FINANCING 
AVAILABLE WITH AS LITTLE AS 
10% DOWN (O.A.C.) 

CALL TOLL FREE 
1-800-654-0795 
for info or ordering 
312 12th Avenue South 
Nampa. Idaho 83651 
WB6TOC (208) 466-6727 KI7D 
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Radio's guide to help you find your loc 


California 


C & A ELECTRONIC ENTERPRISES 

22010 S. WILMINGTON AVE. 

SUITE 105 
CARSON, CA 90745 
213-834-5868 

Not The Biggest, But The Best — 
Since 1962. 


FONTANA ELECTRONICS 
8628 SIERRA AVENUE 
FONTANA, CA 92335 
714-822-7710 
714-822-7725 

The Largest Electronics Dealer in San 
Bernardino County. 


JUN’S ELECTRONICS 

3919 SEPULVEDA BLVD. 

CULVER CITY, CA 90230 

213-390-8003 

619-463-1886 San Diego 

800-882-1343 Trades 

The Home of the One Year Warranty 

— Parts at Cost — Full Service. 

Habla Espanol 

SHAVER RADIO, INC. 

1378 S. BASCOM AVENUE 
SAN JOSE, CA 95128 
408-998-1103 

Azden, Icom, Kenwood, Tempo, 
Ten-Tec, Yaesu and many more. 


Connecticut 


HATRY ELECTRONICS 

500 LEDYARD ST. (SOUTH) 
HARTFORD, CT 06114 
203-527-1881 

Call today. Friendly one-stop shop¬ 
ping at prices you can afford. 


Delaware 


DELAWARE AMATEUR SUPPLY 

71 MEADOW ROAD 
NEW CASTLE, DE 19720 
302-328-7728 
800-441-7008 

Icom, Ten-Tec, DenTron, Yaesu, 
Azden, Santee, KDK, and more. 
One mile off 1-95, no sales tax. 


Florida 


AMATEUR ELECTRONIC SUPPLY 

1898 DREW STREET 
CLEARWATER, FL 33515 
813-461-HAMS 
Clearwater Branch 
West Coast’s only full service 
Amateur Radio Store. 


AMATEUR ELECTRONIC SUPPLY 

621 COMMONWEALTH AVE. 
ORLANDO, FL 32803 
305-894-3238 

Fla. Wats: 1 (800) 432-9424 
Outside Fla: 1(800) 327-1917 

AMATEUR RADIO CENTER, INC. 

2805 N.E. 2ND AVENUE 
MIAMI, FL 33137 
305-573-8383 

The place for great dependable 
names in Ham Radio. _ 

RAY’S AMATEUR RADIO 

1590 US HIGHWAY 19 SO. 
CLEARWATER, FL 33516 
813-535-1416 

Your complete Amateur Radio and 
Computer Store. 


_ Illinois _ 

ERICKSON COMMUNICATIONS, INC. 

5456 N. MILWAUKEE AVE. 

CHICAGO, IL 60630 
Chicago — 312-631-5181 
Outside Illinois — 800-621-5802 
Hours: 9:30-5:30 Mon, Tu, Wed & Fri; 
9:30-8:00 Thurs; 9:00-3:00 Sat. 


_ Indiana 

THE HAM SHACK 

808 NORTH MAIN STREET 
EVANSVILLE, IN 47710 
812-422-0231 

Discount prices on Ten-Tec, Cubic, 
Hy-Gain, MFJ, Azden, Kantronics, 
Santee and others. 


Kansas 


ASSOCIATED RADIO 

8012 CONSER, P. O. BOX 4327 
OVERLAND PARK, KS 66204 
913-381-5900 

America’s No. 1 Real Amateur Radio 
Store. Trade — Sell — Buy. 


Kentucky 

L&S RADIO 

307 McLEAN AVENUE 
HOPKINSVILLE, KY 42240 
502-885-8071 

Ten-Tec, Azden, Ameritron Sales and 
Service. 


_ Maryland 

THE COMM CENTER, INC. 

LAUREL PLAZA, RT. 198 
LAUREL, MD 20707 
800-638-4486 

Kenwood, Drake, Icom, Ten-Tec, 
Tempo, Microlog, AEA, Ameritron. 


Massachusetts 


TEL-COM, INC. 

675 GREAT ROAD, RTE. 119 
LITTLETON, MA 01460 
617-486-3040 
617-486-3400 (this is new) 

The Ham Store of New England 
You Can Rely On. 


Minnesota 


MIDWEST AMATEUR RADIO SUPPLY 

3452 FREMONT AVE. NO. 
MINNEAPOLIS, MN 55412 
612-521-4662 

It’s service after the sale that counts. 


Nevada 


AMATEUR ELECTRONIC SUPPLY 

1072 N. RANCHO DRIVE 
LAS VEGAS, NV 89106 
702-647-3114 

Dale Porray “Squeak,” AD7K 
Outside Nev: 1 (800)634-6227 


JUN’S ELECTRONICS 

460 E. PLUMB LANE — 107 
RENO, NV 89502 
702-827-5732 

Outside Nev: 1 (800) 648-3962 
Icom — Yaesu Dealer 


New Hampshire 


POLCARI’S ELECTRONICS CENTER 

61 LOWELL ROAD 
HUDSON, NH 03051 
603-883-5005 

Southern New Hampshire’s only Ham 
Store. Call today for quotes. 


New Jersey 


ROUTE ELECTRONICS 46 

225 ROUTE 46 WEST 
TOTOWA, NJ 07512 
201-256-8555 


ROUTE ELECTRONICS 17 

777 ROUTE 17 SOUTH 
PARAMUS, NJ 07625 
201-444-8717 

Drake, Cubic, DenTron, Hy-Gain, 
Cushcraft, Hustler, Larsen, MFJ, 
Butternut, Fluke & Beckman 
Instruments, etc. 


7 -) la re- YOU SHOULD BE HERE TOO! 

J^GalGTS. Contact Ham Radio now for complete details. 
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mateur Radio Dealer 


New York 


BARRY ELECTRONICS 

512 BROADWAY 
NEW YORK, NY 10012 
212-925-7000 

New York City's Largest Full Service 
Ham and Commercial Radio Store. 


GRAND CENTRAL RADIO 

124 EAST 44 STREET 
NEW YORK, NY 10017 
212-599-2630 
Drake, Kenwood, Yaesu, 
Ten-Tec, DenTron, Hy-Gain, 
Mosley in stock. 


HARRISON RADIO CORP. 

20 SMITH STREET 
FARMINGDALE, NY 11735 
516-293-7990 

“Ham Headquarters USA” since 
1925. Call toll free 800-645-9187. 


RADIO WORLD 

ONEIDA COUNTY AIRPORT 
TERMINAL BLDG. 

ORISKANY, NY 13424 
TOLL FREE 1 (800) 448-9338 
NY Res. 1 (315)337-0203 
Authorized Dealer — ALL major 
Amateur Brands. 

We service everything we sell! 
Bob WA2MSH. 


Ohio 


AMATEUR ELECTRONIC SUPPLY 

28940 EUCLID AVE. 

WICKLIFFE, OH (CLEVELAND AREA) 
44092 

216-585-7388 

Ohio Wats: 1 (800) 362-0290 
Outside Ohio: 1 (800) 321-3594 


UNIVERSAL AMATEUR RADIO, INC. 

1280 AIDA DRIVE 

REYNOLDSBURG (COLUMBUS), OH 
43068 

614-866-4267 

Featuring Kenwood and all other 
Ham gear. Authorized sales and ser¬ 
vice. Shortwave headquarters. Near 
1-270 and airport. 


Oklahoma 


DERRICK ELECTRONICS, INC. 

714 W. KENOSHA — P.O. BOX A 
BROKEN ARROW, OK 74012 
Your Discount Ham equipment dealer 
in Broken Arrow, Oklahoma 
1-800-331-3688 or 
1-918-251-9923 


Pennsylvania 


HAMTRONICS, 

DIV. OF TREVOSE ELECTRONICS 

4033 BROWNSVILLE ROAD 
TREVOSE, PA 19047 
215-357-1400 

Same Location for 30 Years. 


LaRUE ELECTRONICS 
1112 GRANDVIEW STREET 
SCRANTON, PENNSYLVANIA 18509 
717-343-2124 

Icom, Bird, Cushcraft, Beckman, 
Fluke, Larsen, Hustler, Astron, 
Antenna Specialists, W2AU/W2VS, 
AEA, B&W, CDE, Sony, Vibropiex. 


THE VHF SHOP 

BOX 349 RD 4 
MOUNTAINTOP, PA 18707 
717-868-6565 

Lunar, Microwave Modules, ARCOS, 
Astron, KLM, Tama, Tonna-F9FT, 
UHF Units/Parabolic, Santee, Tokyo 
Hy-Power, Dentron, Mirage, 
Amphenol, Belden 


Texas 


MADISON ELECTRONICS SUPPLY 

1508 MCKINNEY 
HOUSTON, TX 77010 
713-658-0268 
Christmas?? Now?? 


Virginia 


ELECTRONIC EQUIPMENT BANK 

516 MILL STREET, N.E. 

VIENNA, VA 22180 
703-938-3350 

Metropolitan D.C.’s One Stop 
Amateur Store. Largest Warehousing 
of Surplus Electronics. 


Wisconsin 


AMATEUR ELECTRONIC SUPPLY 

4828 W. FOND DU LAC AVE. 
MILWAUKEE, Wl 53216 
414-442-4200 

Wise. Wats: 1 (800) 242-5195 
Outside Wise: 1 (800) 558-0411 
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3D2-KH6-VK-ZL-3D2-KH6-VK-ZL-3D2-KH6 

DX TOUR 

• Australia 

• New Zealand 

• Fiji 

• Hawaii 

THREE WEEKS 
OCTOBER 11 thru 31,1984 

Departs from Los Angeles 

For Hams, Spouses and Friends 
Meet and greet your ham friends in 
their own countries. Welcoming 
events by local hams and clubs. 

Tour directors: Jean (WA6AKP) and 
Bill (W6UFS) Thompson 
Write for brochure: 

DXTOURS 

81 Fashion Island 
Newport Beach, CA 92663 
or 

Call Jean (714) 640-0821 

SPACE LIMITED — RESERVE EARLY 

is* 133 
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TEXAS 

R ESIDENT S 

CIA recruiters 
will be at the 
ARRL"Com-Vention" 
in Houston 
October 7-9,1983. 



PHOTOWATT 

PHOTOVOLTAICS 


SEND $2.00 

FOR CATALOG OF 
PHOTOVOLTAICS, 

WIND AND WATER 
EQUIPMENT, 

INVERTERS, D.C. 
POWERED LIGHTS, 
STEREOS AND 
MUCH MORE, 

ALTERNATIVE 
ENERGY 
ENGINEERING 

P.O. BOX 339 DEPT. HR 
REDWAY. CA 95560 (707) 923-2277 


Law 

mmm 
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RATES Noncommercial ads 10$ per 
word; commercial ads 60$ per word both 
payable in advance. No cash discounts or 
agency commissions allowed. 

HAMFESTS Sponsored by non-profit 
organizations receive one free Flea Market 
ad (subject to our editing) on a space avail¬ 
able basis only. Repeat insertions of ham- 
fest ads pay the non-commercial rate. 

COPY No special layout or arrange¬ 
ments available. Material should be type¬ 
written or clearly printed (not all capitals) 
and must include full name and address. 
We reserve the right to reject unsuitable 
copy. Ham Radio cannot check each 
advertiser and thus cannot be held respon¬ 
sible for claims made. Liability for correct¬ 
ness of material limited to corrected ad in 
next available issue. 

DEADLINE 15th of second preceding 
month. 

SEND MATERIAL TO: Flea Market, Ham 
Radio, Greenville, N. H. 03048. 


QSLCARDS 

QSLs & RUBBER STAMPS — Top Quality! Card Samples 
and Stamp info — 50c — Ebbert Graphics 5R, Box 70, 
Westerville, Ohio 43081. 

TRAVEL-PAK QSL KIT — Converts post cards, photos to 
QSLs. Stamp brings circular. Samco, Box 203*c, Wynant- 
skilt, New York 12198. 


PARTS FOR SALE: Cleaning out accumulated amplifier 
parts; tubes, plate, filament and modulation transform¬ 
ers, capacitors, and chokes. SASE. Bill, K3PGB, 1257 
Wunderland Road, Roslyn, PA 19001. 


CABLE TV EQUIPMENT, Channel 3 or 4 notch filter 
$20.00. Information $1.00 Goldcoast, P.O. Box 63/6025G, 
Margate, FL 33063. (305) 752-9202. 


COLLINS 30S-1, $1,650.00. Excellent condition. W5KX, 
1732 Willow Point, Shreveport, LA 71119. 

SATELLITE, Microwave, video, audio components and 
equipment. Send $1 for 1983 catalog. DSCo, Department 
C, 3110 Evelyn Street, Roseville, MN 55113. 


Foreign Subscription Agents 
for Ham Radio Magazine 


Ham Radio Austria 

Karin Ueber 

Postfach 2454 

D-7850 Loerrach 

West Germany 

Ham Radio Holland 
Postbus 413 

NL-7800 Ar Emmen 
Holland 

Ham Radio Belgium 
Stereohouse 
Brusselsesteenweg 416 

B-9218 Gent 

Belgium 

Ham Radio Italy 

Via Pordenone 17 

1-20132 Milano 

Italy 

Ham Radio Canada 

Box 400. Goderich 

Ontario, Canada N7A 4C7 

Ham Radio Europe 

Box 2084 

S-194 02 Upplands Vasby 
Sweden 

Ham Radio Switzerland 
Karin Ueber 

Postfach 2454 

D-7850 Loerrach 

West Germany 

Ham Radio France 

SM Electronic 

20 bis, Ave des Clarions 
F-89000 Auxerre 

France 

Ham Radio UK 

P.O Box 63, Harrow 
Middlesex HA36HS 
England 

Ham Radio Germany 

Karin Ueber 

Posltach 2454 

D-7850 Loerrach 

West Germany 

Holland Radio 

143 Green way 

Greenside, Johannesburg 
Republic of South Africa 


ICOM 211, $350.00. Excellent condition. W5KX, 1732 Wil¬ 
low Point, Shreveport, LA 71119. 


KLM PA15-80BL 2 meter amplifier. 10W-in/80W-out, mul¬ 
timode, mint condx. $100. MO, bank check. Rich Tash- 
ner, N2EO, 163-34 21 Road. Whitestone, NY 11357. 


FOR SALE: Collins KWM2, PM-2 Collins lightweight AC 
power supply, Collins mobil mount. Contact by mail 
Harry E. Lamport, 809 Grim Street, Texarkana, Arkansas 
75502. 

CHASSIS and cabinet kits. SASE K3IWK. 

WANTED: 4-124A. 4D21, 2E26, 6146A tubes, GE 4EP4A3 
P/S. W4BUZ, 1703 Verdun Drive, Rt. 11, Greensboro, NC 
27410. 


TENNATEST — Antenna noise bridge — out performs 
others, accurate, costs less, satisfaction guaranteed. 
Send stamp for details, W8URR, 1025A Wildwood Road, 
Quincy, Ml 49082. 

FOR SALE: Swap 240, 3 band transceiver. AC and DC 
supply $225.00. WA0CKH. R.L. Thompson, 817 Colorado 
S.W., Huron, SD 57350. 

VLF-LF preamps, coupler, Loran-C boards. SASE. Bur- 
hans Electronics. 161 Grosvenor St., Athens, Ohio 
45701. 

SPARK KEYS wanted for my collection. Also large or un¬ 
usual radiotelegraph keys, sideswipers, military/spy 
keys, foreign keys and pre-1950 bugs. K5RW, 1128 Mid¬ 
way, Richardson, TX 75081. 

WANTED: Kenwood TS-700SP transceiver and 
MARS-7600 adapter. C.T. Huth, 146 Schonhardt, Tiffin, 
OH 44883. 

WANTED: Manuals all precision noise figure indicator 
74a, also noise generators 7006, 7010 and 7052. Original 
or photocopy. Offer to H. Troess, Ostertalstr. 33, D 6680 
Neunkirchen, West Germany. 

PRE-1946 TELEVISION SETS wanted for substantial 
cash. Finder’s fee paid for leads. Also interested in spin¬ 
ning disc, mirror in-the-lid, early color sets, 9AP4 picture 
tubes. Arnold Chase, 9 Rushleigh Road, West Hartford, 
Conn. 06117. (203) 521 -5280. 


TAPETONE 6 meter converter with power supply Modal 
XC-50 $60. Lewis F. Good, 25 Harris Ave., Wellesley, 
Mass. 02181. 

MUSEUM now open for radio historians and collectors. 
Free admission. Old time Amateur (W2AN) and commer¬ 
cial station exhibits, 1925 replica store and telegraph 
displays. 15,000 items. Write A.W.A. for details: Bruce 
Kelley, W2ICE, Holcomb, NY 14469. 


COLLECTOR PAYING cash for Gonset equipment, cata¬ 
logs, manuals, etc. — unmodified only. State condition 
and price. F.T. Marcellino, 13806 Parkland Dr., Rockville, 
MD 20853. 

MOBILE IGNITION SHIELDING. Estes Engineering, 930 
Marine Dr., Port Angeles, WA 98362. 


SELL RCA 7094 tubes, new, your price, make offer. Jim, 
W4IW, 5012 Perrine Drive, Jacksonville, FL 32210. Tel. 
(904) 771-3462. 

CABLE CONVERTERS, decoders. Catalog $1 refundable. 
APS, POB 263 HR, Newport, Rl 02840. 

TRADE H.P. 208-B oscilloscope for set of machinist 
tools from retired machinist or toolmaker. Also have KW 
Custom built 4-400-A Linear amplifier with vacuum vari¬ 
ables, three meters, rack mounted 19" panel, built by 
Sperry Rand engineer. Like Swiss watch quality. Sell my 
collection of thirty years receiving tubes, boxed, dollar 
each. Send me your list of needs for availability and 
quantities required. W5QJT, P.O. Box 13151, El Paso, TX 
79913. Tel. (915) 581-2017. 


IBM-PC RTTY & ASCII. SASE for full details. E. Alline, 
NE5S, 773 Rosa, Metairie, LA 70005. 


BUY-SELL-TRADE Twice monthly publication. SASE for 
free issue. The Ham Boneyard, 364 Kilpatrick Ave.. Port 
St. Lucie, FL 33452. 


RTTY-EXCLUSIVELY for the Amateur Teleprinter. One 
year $7.00. Beginners RTTY Handbook $8.00 includes 
journal index. P.O. Box RY, Cardiff, CA 92007. 


SATELLITE TELEVISION SYSTEM. Order the 2-year war 
ranted Dexcel/Gould 1100-01 receiver/L.N.C. with preci¬ 
sion 9' spun aluminum antenna and ball-bearing polar 
mount at our call-for-current lowest price (approximately 
$1598.00) and we’ll complete the system with a Chapar¬ 
ral Polarotor I/control, hook-up assembly, 125' line and 
installation instructions and assistance. Videosat, Inc., 
(602)445-0383, Box 449, Prescott, Arizona 86302. 


HAM HOLIDAY Sri Lanka Write to Spangles Travels, 84 


Templers Road, Mount Lavinia. Sri Lanka. Enclose 5 
IRCs. 


RECEIVERS. National NC-300 $95; Hammerlund HQ 
100A $85; Lafayette HR-600 $35; Knight Star Romer $30; 
Hallicrafters HT-18 TX $25. K6KZT, 2255 Alexander, Los 
Osos, CA 93402. 

APPLE COMPUTER OWNERS — Announcing "The Log 
ger” — Avery sophisticated, full-featured disk-based log 
book for ham radio operators ‘‘The Logger" manages 
over 1900 log entries per standard DOS 3.3 diskette with 
sixteen separate functions including personalized QSL 
cards for less than 2 cents each! Unlocked program disk¬ 
ette and User's Guide $35. pd. U. S. Large SASE for more 
information. Bob Jackson, Dept. HR, Box 57304, Web¬ 
ster, TX 77598. 

FULL FEATUREO, all speed Baudot and ASCII for your 
IBM-PC. SASE to: Emile Alline, 773 Rosa, Metairie, LA 
70005 


RS303/U AND FERRITE BEADS for W2DU’s balun (QST 
March '83) HF $8, VHF $6 ppd. CopperweldTM 30% - 18 
ga 3c. 14 ga 6c. All Amateur wire and cable (Belden & 
generic); Larsen, Unadilla, Janel, custom QSL’s. crys¬ 
tals. All from Certified Communications, "the CB to 10 
meter people”, 4138 S. Ferris, Fremont, Ml 49412. 


TRAOE Hewlett Packard Oscilloscope Model 120 B for 
set of machinist tools from retired toolmaker or machin¬ 
ist. Sell collection of 30 years receiving tubes at only a 
dollar each. Send list of your needs for availability and 
quantities. W5QJT, P.O. Box 13151, El Paso, TX 79913. 


HALLICRAFTERS $$$ Serious collector needs Hallicraft- 
erand other Ham equipment manufactured before 1940 
for restoration and eventual museum exhibit. Need Halli¬ 
crafters, National, Hammarlund, Patterson, RCA, RME, 
Grebe, etc. Condition not important. Also need QST 
mags Vols. I & II and old tubes. All letters answered. 
Write Dave Medley, WA5YXA, 6621 Duffield Drive, Dal¬ 
las, Texas 75248. 


LCR BRIDGE wanted. Prefer one that reads capacitance 
and inductance reactance in ohms, 0 to 1000 ohms, thru 
150 MHz. What have you? W5LCB, Box 54415, Oklahoma 
City, Okla. 73154. 


WANTED: Schematics-Rider, Sams or other early publi¬ 
cations. Scaramella, P.O. Box 1, Woonsocket, Rl 
02895-0001. 


SURPLUS ITEMS FOR SALE. Specific Products standard 
time and frequency receiver, Model WWYC. Used only 1 
yr. Excellent condx. This has a built-in scope. $385. 
Lewis F. Good, 25 Harris Ave., Wellesley, Mass. 02181. 


WANTED: Cash paid for used Speed Radar equipment. 
Write or call: Brian R. Esterman, P.O. Box 8141, North- 
field, Illinois 60093. (312) 251-8901. 


WANTED: Old RCA, Western Electric tubes. (713) 
728-4343. Maury Corb, 11122 Atwell, Houston, Texas 
77096. 


WANTED: Early Hallicrafter “Skyriders" and "Super Sky- 
riders" with silver panels, also "Skyrider Commercial”, 
early transmitters such as HT-1, HT-2, HT-8, and other 
Hallicrafter gear, parts, accessories, manuals. Chuck 
Dachis, WD5EOG, The Hallicrafter Collector, 4500 Rus¬ 
sell Drive, Austin, Texas 78745. 


COLLINS KW-1 parts wanted. Chuck, Box 766, Dahlgren, 
Virginia 22448. 


RUBBER STAMPS: 3 lines $4.50 PPD. Send check or MO 
to G.L. Pierce, 5521 Birkdale Way, San Diego, CA 92117. 
SASE brings information. 


HEATH HR-1680 ham band receiver. 80-10 meters, solid- 
state, speaker, excellent condition. Great for backup re¬ 
ceiver or Novice. $145. Call Ken at 616-375-6300 work. 
616-372-3116 nights or weekends. WB8IKJ. 


RADIO WEST! High quality coverage communications 
receivers with Collins filters and other DX modifica¬ 
tions! Catalog 50C (refundable). Radio West, 3417 Purer 
Rd., Dept. HR, Escondido, CA 92025. (619) 741-2891. 


ATARI OWNERS — Amateur Radio software. Dupesheet 
program with fast machine language search and storage 
routines, easy to understand manual. Prints, lists, saves 
and retrieves callsigns. 16K tape (2000 calls) $16.95, 48K 
disk (5000 calls) $20.95, ppd. SASE for catalog. Richard 
M. Donnelly, 2309 McClendon, Houston, TX 77030. 


VERY In-ter-est-ing! Next 4 issues $2. Ham Trader "Yel¬ 
low Sheets”, POB356, Wheaton, II60189. 


WANTED, MILITARY SURPLUS RADIOS. We need Col¬ 
lins 618T, ARC-94, ARC-102, 718F-1/2, MRC-95, MRC-108, 
RT-980/GRC-171, RT-712/ARC-105, RT-804A/APN-171, 
ARC-114, ARC-115, RT-023/ARC-131 or FM-622, RT-857/ 
ARC-134 or Wilcox 807A, ARC-159, ARC-164, RT-859/ 
APX-72.APN-153,ANTENNA COUPLERS 490T,CU-1658A, 
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CU1239/ARC-105, CU-1669A, ARC-105, Sperry Rand 
3226A1, 3226B1, 690D1,490B-1. Top dollar paid or trade 
for new Amateur gear. Write or phone Bill Slep, 
704-524-7519, Slep Electronics Company, Hwy. 441, Otto, 
NC 28763. 


SUPER CQWW CONTEST programs. TRS-80 Model i, III, 
{IV in III mode) Completely machine language. Logs 
3200+ contacts per band. Automatic identification of 
country and zone from call letters. Dupe Speed 12000 + 
contacts per second. Screen displays zones still need¬ 
ed, total points, zones, countries, etc. Automatic cw gen¬ 
erator with 2 buffers. Log Print program prepares logs 
and dupe sheets. $39.95 Log Preparation program for 
hand logs. Similar features to above. $29.95 Free fact 
sheet and sample printouts. K4SB, 3496 Velma Dr., Pow¬ 
der Springs, Georgia 30073. 

Coming Events 

ACTIVITIES 

“Places to go...” 

CONNECTICUT: The Tri-City ARC Auction, St. James 
Parish Hall, Poquetanuck, October 29. Setup 9 AM, auc¬ 
tion 10 AM until sold out. Admission free. Food avail¬ 
able. Talk in on 146.73, 67 or 94 repeaters. For informa¬ 
tion call WA2RYV (203) 848-9670. 


GEORGIA: The Alford Memorial Radio Club's 11th an¬ 
nual Hamvention, November 5 and 6, Stone Mountain 
Park, Stone Mountain. 9 AM to 5 PM Saturday and 9 AM 
to 3 PM Sunday. FCC exams, seminars, dealers, gigantic 
flea market, free parking. $3.00 admission fee includes 
Saturday night family cookout and variety entertain¬ 
ment. Camping and other amusements at the park. Talk 
in on 146.16/146.76. For further details: SASE to Lew 
Howard, W4LHH, 4132 Creek Stone Court, Stone Moun¬ 
tain, GA 30083 or (404) 292-5469. 


INDIANA: The Allen County Amateur Radio Technical 
Society will hold their 11th Fort Wayne Hamfest, Allen 
County Memorial Coliseum, November 13. OSCAR, 
FSTV/SSTV, Audio and computer forums. Tickets $2.50 
advance (SASE). $3.00 at door. Children under 12 free. 
Parking $1.00. Deadline for advance tickets November 1. 
Tables $6.00. Premium tables $20.00. Talk in .88 and .52. 
For information: Hamfest Chairman, AC-ARTS, Inc., P.O. 
Box 10342, Fort Wayne, IN 46851. 


INDIANA: The Hoosier Hills Ham Club’s 22nd annual 
Hamfest, Sunday, October 9, Lawrence County 4-H Fair¬ 
grounds, U.S. 50, Bedford. Admission $3.00; swap shop 
$2.50 with own tables. Gates open 10 AM Saturday, 
October 8, for flea market setup and campers. Free fish 
fry, campfire, entertainment, coffee, Saturday night. Talk 
in on 146.13-73 on 3910 kHz. For information: KA9JTZ, 
Dick Reistter, Hoosier Hills Ham Club, Box 891, Bedford, 
Indiana 47421. 


LOUISIANA: The Twin City Ham Club's Hamfest, Satur¬ 
day, November 12, West Monroe Convention Center, 8 
AM to 5 PM. Delaers — Swap Tables — Fellowship. Talk 
in 25-85 and 52-52. For information: AE5V, Benson Scott, 
107 Contempo, West Monroe, LA 71291. 


LOUISIANA: Amacom ’83, the New Orleans Hamfest- 
Computerfest, October 15 and 16, Delgado Community 
College’s City Park campus. Sponsored by the Jefferson 
ARC, Greater New Orleans ARC, the Delta DX Associa¬ 
tion and the New Orleans VHF Club. Demonstrations, 
speakers, awards, flea market and commercial exhibits. 
FCC exams. Admission $5 advance (incl. two tickets) or 
$5 at door (no tickets). Talk in on Jefferson ARC’S repeat¬ 
er W5GAD/R on 147.285/.B85 or 449.0/444.0. For details 
and reservations: Amacom '83, P.O. Box 73665, Metairie, 
LA 70033 or call Bill Bushneii, WA5MJM, Chairman, at 
(504) 887-5022. Reservations should be made before 
October 5. 


MARYLAND: The Columbia Amateur Radio Associa¬ 
tion’s 7th annual Hamfest, Sunday, October 23, 8 AM to 
3:30 PM, Howard County Fairgrounds, 15 miles west of 
Baltimore. Admission $3.00. Indoor tailgating and tables 
$6.00 additional. Outdoor tailgating $3.00 additional. 
Talk in on 147.735/135, 146.52/52. For reservations and 
information: Ed Wallace, K3EF, 9905 Carillon Drive, Elli- 
COtt City, MD 21043. 


MASSACHUSETTS: The Framingham Amateur Radio 
Association's 9th annual Fall Flea Market, the largest in¬ 
door flea market in New England, Sunday, October 30. 
We will again be at the Framingham Civic League Build¬ 
ing, 214 Concord Street (Route 126) in downtown Fram¬ 
ingham. Doors open 10 AM; sellers setup 8:30 AM. Ad¬ 
mission $2.00. Tables $10.00 (preregistration required). 
Radio equipment, computer gear, bargains galore! Talk 
in on 75/15 and 52 direct. For information/reservations: 
Ron Egalka, K1YHM, 3 Driscoll Drive, Framingham, MA 
01701. 


MASSACHUSETTS: The Wellesley Amateur Radio Socie¬ 


ty’s annual Fall tailgate flea market, Wellesley High 
School, Rice Street, Wellesley. Starts 9 AM. Admission 
$1.00 for buyers or sellers. Talk in on 147.63/03. For infor¬ 
mation: Nels Anderson, K1UR, (617) 872-5259. 


MASSACHUSETTS: The 1983 New England DXCC Din¬ 
ner, November 5, Concord Lodge of Elks, Baker Avenue, 
West Concord. DX talk and slide programs, auction be¬ 
gins at 2 PM. Afternoon session $2.00. Cocktail hour 6 
PM followed by a 7-course roast beef dinner. Banquet 
speaker VK0CW. Cost for the evening $14.95. Reserva¬ 
tion forms will be mailed in September. Contact Jim 
Dionne, K1MEK, 31 DeMarco Road, Sudbury, MA 01776. 


MICHIGAN: The Central Michigan Amateur Radio Club 
and Lansing Civil Defense Repeater Association will 
bold their annual Ham Fair, Sunday, October 9, 8 AM to 3 
PM, Grand Ledge High School 7 miles west of Lansing. 
Swap shop, demonstrations, antennas, computers and 
handcrafted items. Donation $2.50 adults. Tables 
75<c/foot. For information: Rowena Elrod, KA80BS, 111 
Lancelot Place, Lansing, Ml 48906, (517) 372-5462; or 
write Ham Fair '83, P.O. Box 18044, Lansing, Ml 48901. 


MICHIGAN: Electronic Flea Market, Sunday, October 23, 
Kalamazoo County Fairgrounds, 10 AM to 4 PM. Dealer 
setup 9:30 AM. Tickets $2.00 advance; $2.50 at door. 4 ft. 
table rental $2.50 advance; $3.00 at door. For table reser¬ 
vations and tickets SASE with check to: Ham 10 FM Club 
of Kazoo, Ken Cosey, KA8RUA, 2825 Lake Street, Kala¬ 
mazoo, Ml 49001. 


NEW ENGLAND: The Hosstraders will hold their annual 
autumn swapfest, Saturday, October 8, rain or shine, 
Deerfield, New Hampshire, Fairgrounds. Admission 
$1.00, tailgating included. Friday night camping for self- 
contained rigs, after 4 PM. Profits benefit Shriners' Bos¬ 
ton Burns Hospital. Last May's donation $2,702.00. For 
information/map SASE to Norm, WA1IVB, RFD Box 57, 
West Baldwin, ME 04091; or Joe, KlRQG, Star Rt. Box 56, 
Bucksport, ME 04416; or Bob, W1GWU, 105 Walton Rd., 
Seabrook, NH 03874. 


OHIO: The Northwest Ohio Amateur Radio Club’s 9th an¬ 
nual Lima Hamfest, Sunday, October 9, Allen County 
Fairgrounds (exit 125/126,1 mile from 1-75). Gates open 6 
AM. Tickets $3.00 advance; $3.50 at gate. Tables $6.00; 
half table $3.50. Free camping, electrical hookup $7.00. 
For information/reservations (please enclose check): 
N.O.A.R.C., Box 211, Lima, OH 45802. Talk In on 
146.07/67, 147.63/03,146.52/52. 


OHIO: The Marion Amateur Radio Club will hold its 9th 
annual “Heart of Ohio” Ham Fiesta, Sunday, October 30, 
0800 to 1600, Marion County Fairgrounds Coliseum. 
Tickets $3.00 advance, $4.00 at door. Tables $5.00. 
Check in on 146.52 or 147.90/30 or 223.34/224.94. For in¬ 
formation, tickets or tables contact: Paul Kilzer, W8GAX, 
393 Pole Lane Road, Marion, Ohio 43302. (614) 389-5573. 


PENNSYLVANIA: The R.F. Hill Amateur Radio Club’s an¬ 
nual “Winterfest” Amateur Radio Flea Market, Sunday, 
November 13, Sellersville National Guard Armory, Route 
152, Sellersville. Indoor space available $4.00. Outdoor 
tailgating $3.00. Buyers $2.00. Refreshments on site and 
nearby. Flying hams land at Pennridge Airport, Perkasie. 
Talk in on 144.71/145.31 Almont. 146.28/146.88 Souder- 
ton and 146.52 simplex in local area. For information: 
P.O. Box 29, Colmar, PA. 


PENNSYLVANIA: The Irwin Area ARA’s Swap & Shop, 
Saturday, October 15, Circleville V.F.D., oft U.S. 30, 3.5 
miles west of Penn. Turnpike, exit 7. Flea market, ven¬ 
dors, refreshments, free parking. Talk in on 146.9251.325 
and 146.52 MHz. For information: Rick Jackson, N3DAA, 
39-D Lower Boone Drive, Turtle Creek, PA 15145. (412) 
829-1953. 


PENNSYLVANIA: The Red* Rose Repeater Association 
and SERCOM, Inc., will sponsor a Computerfest, Sun¬ 
day, October 23, 9 AM to 4 PM, Guernsey Sales Pavilion, 
east of Lancaster, Rts. 30 and 896. Admission $3.00. 
XYL’s and children under 14 free. Featuring computers 
and Amateur Radio equipment. Tailgating $2.00. Inside 
tables available by reservation. Talk in on 147.615/015, 
146.01/61 and 146.52 simplex. For information: The Com¬ 
puterfest Committee, P.O. Box 5029, Lancaster, PA 
17601. 


TENNESSEE: Hamfest Chattanooga and the State ARRL 
Convention, October 22 and 23, Chattanooga State Tech¬ 
nical Community College, Amnicola Highway, Chatta¬ 
nooga. Forums, contests and non-ham activities. Col¬ 
lege cafeteria will be serving breakfast and lunch both 
days. A hospitality party will be held Saturday, October 
22, at the Ramada Inn. Phone (615) 894-6110 for reserva¬ 
tions and ask for special “Hamfest Chattanooga" rates. 
Inside dealer and indoor/outdoor flea market spaces 
available. For Information: Hamfest Chattanooga, P.O. 
Box 3377, Chattanooga, TN 37404 or phone N4DON (404) 
820-2065. 


AMSAT will hold an Amateur Radio Satellite Symposium 
in conjunction with its annual meeting, Saturday, No¬ 
vember 12, Johns Hopkins University Applied Physics 


Laboratory, off 1-95 between Baltimore and Washington. 
Program includes tracking OSCAR 10, a report on the 
W5LFL space shuttle operation, PACSAT and more. Free 
admission but reservations are required. Contact: 
AMSAT, P.O. Box 27, Washington, DC 20044 or (301) 
589-6062. 

OPERATING EVENTS 

“Things to do...” 

OCTOBER 1: The Jackson (TN) Amateur Radio Club will 
operate special events station K4EP from the historic 
Casey Jones' Railroad Museum to help celebrate heri¬ 
tage week in Jackson. Operation will be on the lower 25 
kHz of the General class phone bands on 80, 40, 20 and 
15 meters. All QSL’s will be answered with a unique 
commemorative card. Please SASE. Hams wishing to 
visit the home of the famous railroader use 147.21 up 600 
for information and directions. 


OCTOBER 8 AND 9: Columbus Day Special Event. Open 
to Radio Amateurs worldwide. Columbus hams work 
non-Columbus. Non-Columbus hams work as many 
Columbus hams as required for certificate. Saturday, 
October 8,1400Z to 2400Z, 10 meters phone, 28.6 MHz ± 
10 kHz. Sunday, October 9, T400Z to 2400Z, 15 meters 
phone 21.4 MHz ± 10 kHz. Exchange name and RST. 
Score one point for each contact (excluding W8TO). Six 
points for a W8TO contact. A final score of ten must be 
submitted within 120 days to be eligible for certificate. 
Please include SASE. Requests for certificates: Radio 
Station W8TO, Special Event Coordinator, 280 East 
Broad St., Columbus, Ohio 43215. 


OCTOBER 8 AND 9: The Peninsula Radio Operators 
Society (P.R.O.S.) will operate special event station 
KB3QV on the grounds of Salisbury State College, Salis¬ 
bury, Maryland, to help celebrate the Delmarva Folklife 
Festival. 1600Z to 2100Z both days. Frequencies: 10 
through 80 meters General phone bands. QSL informa¬ 
tion: SASE to P.O. Box 2315, Salisbury, MD 21801. 


OCTOBER 11, 12 AND 13: The Colquitt County Ham 
Radio Society will operate club station WD4KOW from 
the site of the sixth annual Sunbelt Agricultural Exposi¬ 
tion, 0900 to 1700 EDST each day. Operations will be in 
the General portion of the HF bands. Members will be 
listening for visiting hams on local repeater 146.19/79. 
Visiting hams are welcome to the Amateur booth at the 
Expo and to operate the Amateur station. For a special 
QSL card, please SASE to Colquitt County Ham Radio 
Society, P.O. Box 813, Moultrie, GA 31768. 


OCTOBER 15 AND 16: Jamboree on the Air. 0001Z Satur¬ 
day to 2400Z Sunday. The 26th annual Scouting-ham 
radio event sponsored by the World Scout Bureau, 
Geneva, Switzerland. Scouts of all ages are welcome to 
participate. The World Bureau station, HB9S, the BSA 
station, K2BSA, and many others will be operating. Ex¬ 
change friendship greetings, scout talk and experi¬ 
ences. For certificate SASE to Boy Scouts of America, 
International Division/JOTA cards, 1325 Walnut Hill 
Lane, Irving, TX 75062-1296. A special pocket patch is 
available for $1.00 each pp, any quantity. Send 
check/M.O. to BSA, International Division/JOTA patch, 
same address. Frequencies: CW — 3.590, 7.030, 14.070, 
21.140, 28.190 MHz. Phone: 3.940, 7.290, 14.290, 21.360, 
28.990 MHz plus Novice, RTTY and SSTV frequencies. 


OCTOBER 22 AND 23: QRP Amateur Radio Club Interna¬ 
tiona/ Faff QSO Party. 1200 UTC Saturday, to 2400 UTC 
Sunday. Maximum operating time 24 hours. Exchange 
RS(T), state/province/country and QRP ARCI member¬ 
ship number. Non-members give RS(T), state/province/ 
country and power output. Frequencies: CW — 1810, 
3560, 7040, 14060, 21060, 28060, 50360 kHz. SSB - 1810, 
3985, 7285,14285, 21385, 28885, 50385 kHz. Novices and 
Technicians: 3710, 7110, 21110, 28110. Call CQ QRP de 
(call sign) CQ QRP Contest etc. Certificates awarded to 
highest scoring station in each state/province/country 
with two or more entries. All entries considered for Tri¬ 
ple Crowns of ORP award. Send full log data plus sepa¬ 
rate worksheet showing details, time off the air. None re¬ 
turned. For results and scores include large SASE and 
one ounce of U.S. postage or IRCs. Logs must be re¬ 
ceived by November 20, 1983. Send to QRP ARCI Con¬ 
test Chairman, William Dickerson, WA2JOC, 230 Mill 
Street, Danville, PA 17821. 


OCTOBER 28: Suffolk County Radio Club will operate 
W2DQ from OOOOZ, October 28 to 2400Z October 30 to 
celebrate Suffolk County’s 300th birthday. Frequencies: 
Phone 15 kHz up from lower 40-15 meter General class 
band edges. Novice 21.135. For a special certificate send 
large SASE to AC2P. 


OCTOBER 30: Navy Week Special Event Station. The 
Laurel, Maryland, ARC will operate K3LDE on board USF 
Constellation, 1200-2200 UTC. Frequencies: primary 
7225, 14225 and 21400 per band condx. Request 3 first- 
class stamps to cover mailing tube and specially de¬ 
signed certificate to Box 259, Anapolis Junction, MD 
20701. 
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ANNUAL LAS VEGAS PRESTIGE CONVENTION 


TAKOC 


HACIENDA 
RESORT HOTEL 
Las Vegas, Nevada 

JANUARY 12-13-14-15,1984 

Cocktail Party hosted by ham radio MAGA- tee ot $2.0 0 per pers on tor those who 

ZINE Friday evening tor all HIMl exhibitors want to attend only technical ses- 

and IflEM Advance or Regular paid regis- sions, visit EXHIBIT and SWAP TABLE area No 

tered gue sts. Lad ies' Program on Saturday includ- admission to any Junction witho ut a 

ed with IfKt li Advance or Regular paid reg- paid registration and wearing t he HiVftK reg¬ 
istration at no additional charge for ladies who istration badge in plain view. IfA.t>T<a coupon 

register. Two HACIENDA RESORT HOTEL Break- book and cello phane badge holder may be picked 

fasts or Brunches in the Sunburst room are in- up at Iw* <>X»1 registration desk. Send check or 

eluded with each Advance or Regular paid regis- money order to IfTTiIi , P.O. Box 945, Boulder 

tration; one on Saturday and one on Sunday. City, NV 89005-0945. Refunds will be made after 

Technical sessions, EXHIBITS, and SWAP tniiU is over to those requesting same in 

TABLES open on Friday and Saturday to all writing and postmarked before January 12, 1984. 

UiUfli paid registered guests. One SWAP Special HACIENDA RESORT HOTEL 

TABLE available free to tli im non-commer- room rate is $35.00 (plus .50 for telephone and 

cial guests holding Advance or Regular paid regis- room tax), per night, single or double occupancy, 

tration. Main award drawing Saturday afternoon. HACIENDA RESORT HOTEL accommodations re- 

You must be present to win and ownership of quest via mail to HACIENDA RESORT HOTEL, 

award does not pass until picked up. inftTJ P.O. Box 15566, Las Vegas, NV 89114 or call toll 

Advance registration is only $17.00 per person, if free 1 (800) 634-6713. Either way they request a 

postmarked before January 1, 1984. After January FIRST NIGHT'S DEPOSIT TO BE ASSURED A 

1, 1984, IM tiH Regular registration is only RESERVATION. IfXl'Ii 1985 scheduled Jan. 

$19.00 per person. 10-13. 

-Clip and mail ASAP to tf‘VC»X*B . P.O. Box 945, Boulder City, NV 89005-0945.- 

Enclosed is $ check or money order (no cash) for trim Advance Registra¬ 

tions) @ $17.00 each: after Jan. 1, 1984 LfVtiTkB Regular Registration is $19.00 each. Extra drawing 
tickets for main drawing are $1.00 ea., limit 5 with each Advance Registration, I want 

OM Call _ License Class 

Please type or print 

YL Call License Class 

Please type or print 

Address City _ 

Please type or print 

State Zip Telephone No./AC 

Yes, I want a SWAP Table space (limit one free table per registered guest for Friday and Saturday). 

I have attended uraxa times. Yes, I plan to attend Ham Radio Magazine Cocktail Party. 

I am interested in Antenna. ARRL, Cocktail Party, Computers, CW, DX, FCC, MARS, RTTY, TV, other 
I receive: CQ, Ham Radio Magazine, QST, QCWA, RTTY, 73, Westlink, Worldradio, other 


TAKOC 

P.O. BOX 945, BOULDER CITY, NEVADA 89005-0945 

s 

■ 
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NEW 





AMATEUR RADIO 

CALL 

DIRECTORY 


A new publication from the 
league which lists in callsign 
order the addresses of all FCC 
licensed radio amateurs in the 
United States and possessions. 
It also includes a separate list¬ 
ing of all club stations. 

ONLY *15 75 POSTPAID 

($19.75 in Canada and Elsewhere 
including shipping by surface mail) 


Enclosed is $ — 

or charge _ 

_VISA 

Express for - 


_in U S. funds 

MASTERCARD 

_ American 

_ copies 


of the ARRL Amateur Radio Call 
Directory(s). 



State/Prov 


Zip/Postal Code or Country 

Charge Number - 

Good from _to _ 

Signature - 


THE AMERICAN RADIO RELAY LEAGUE 
225 MAIN ST 
NEWINGTON, CT 06111 


WANTED 


HIGHEST PRICES PAID FOR: 


HARRIS RF-301 


ASSOCIATED EQUIPMENT 


CALL COLLECT: ' 

LIBERTY ELECTRONICS, INC 

( 212 ) 925-6048 



NEW. EASY-TO-USE DESIGN ~ 

GET TRANSI-TRAP™ 
LIGHTNING PROTECTION 

Protect your valuable equipment from antenna 
voltage surges caused by nearby lightning, high 
wind antistatic build up Keeps harmful ARC 
energy o*f equipment by safely shunting it to 
ground Uses tested field proven, and replaceable 
ARC PLUGTM gas filled ceramic cartridge 
Model LT 200 watts & SOU 519 95 

Model HT 2kw # 5011 $24 95 

Ruggedized Super Low Loss i IdB 500 MHz) 

Model R T 200 watts 501) $29.95 

Model HV 2kw it 501) $32-95 

See your local dealer or order direct Pse include 52 
for shipping and handling MC and VISA accepted 

ALRHA.DCUA 

COMMUNICATIONS 

P O. Box 571, Centerville. Ohio 45459 
(513) 435-4772 ^ 106 
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GET THE MOST FROM 
YOUR VIC-20/C64 
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CHARGE OR COD ORDERS CALL 

1-800-227-3800 

ASX FOB OPERATOR 22S _ 


_ PO BOX 12309 DEPT 
L. SEATTLE. WA 98111 


BYTE 


7 (206) 23C» BYTE 

CALL OB WRITE FOR DEALER INFORMATION 
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• 1-10 Watts Input 
• All-mode operation 
• 5 year warranty 

model: 

B1016 (2 meters 


1W In = 35W Out _ 


2W In = 90W Out 


lOW In = 160W Out 


with RX preamp! 

$279.95 

0106 (220 MHz 


1W In = 15W Out 


2W In = 30W Out _ 


low In = 60W Out__ 


with RX preamp! 

S199.95 

DIOI O (430 - 450 M Hz) 

1W In = 2QW Out 

2W In - 45W Out _ 

low In = lOOW Out _ 


$319.95 

There's more, and 
WATT/SWR Meters, too! 
See your nearest Dealer 




m 


r.cr PO Box 1393 
pi* Gilroy CA 95020 
(408) 847-1857 

made in U.S.A. 
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SUPER BUYS ON 


CLIPPERTON QR07 full 
power linear HF amplifier 

This hefty amplifier offers the best watts-per-dollar buy Ir 
amateur radio! Covers 160 through 15 meters and mos 
MARS frequencies. Features 2000 watts PEP Input on SSB, 
adjustable ALC and hi/low power switching. Bypass switch 
also included. Built-in power supply with forced air cooling. 
Works on 117V or 234V, AC. Uses four 572B triodes (pack¬ 
ed separately) 

BAA A/t List Pries 7M.00 Item No. DENQR07 
w */ 1/ e \J U Add 9.94 chipping A handling 


449.10 


List Price 499.00 Hem No. YAEFRQ7700 
Add 4.28 chipping A handling 


YAESU FT-102 high 
performance HF transceiver 

Top of the line from Yaesu at reasonable cost! Covers 160-10 
meters including the new WARC bands Six-digit digital 
readout, variable bandwidth plus IF shift, variable noise blanker 
and separate ALC meter with peak hold switch Built-in speech 
processor. Built-in power supply for 100,117,200 or 234V 
AC @ 50/60 Hz. 


AAA List Pries 1149.00 Itsm No. YAEFT102 

OOV.UU Add I.M shipping A hsndllng 


KENWOOD TW-4U0UA mobile 

2m/70cm FM transceiver 

This new dual band rig covers 142-148.995 and 
400.000-449.995 MHz. Features twin digital VFO's. digital 
frequency display, scannable 10-channel memory plus pro¬ 
grammable bandscan. GaAs FET RF amplifier, memory 
backup, and comes with 16-key autopatch up/down mic and 
mobile mounting bracket 25 watts RF output. 13.8V DC re¬ 
quired. 


> hlou rnvj-r > vu an 

mode communications receiver 

Covers 0.15 to 29.999 MHz. All mode capability SSB (USB. 
LSB) CW/AM/FM. Features calibrated S-meter, built-in front 
panel speaker, noise blanker, record jack, built-in on/off timer, 
selectable AGC, memory, fine tuning and FM squelch 
Operates on 100/200/220/240V AC. 
































































YAESU FT-708R 70cm 
handheld FM transceiver 

Features LCD display, 10 
memories with memory scan and 
440-450 MHz coverage. Built-in 
Keyboard tor frequency entry and 
autopatch (unctions. Scans up or 
down in 25 or 50 kHz steps. 
Hl/low power switch for 200mW 
or 1W, memory back-up and 
comes with flexible antenna and 
rechargeable battery pack. 


269.00 


Hat Prlca 319.00 Ham No. YAEFT709R 
Add 1.99 shipping A handling 


CUSHCRAFT A144-20T 
Oscar antenna 

Offers true circular polarization and 12.2 dB forward gain for 
extra punch in your signal. You get 38° beam width and the 
median frequency is 145.9 MHz. Boom length 130 inches. 
Front to back ratio 20 dB 

O n A C u> < Prtc. 99.85 lt.m No. CUSA14420T 
O S0W Add 3.16 shipping A handling 


OFF! 


CUSHCRAFT R3 20/15/10 
meter vertical antenna 

Offers full performance, yet re¬ 
quires only 1 sq ft. of mounting 
space without radials. Covers 20, 

15 and 10 meters and comes 
complete with high Q stabilized 
traps, all hardware and remote 
console. Height is 29.9 ft. VSWR 
1.2:1 or less 

nAA A C List Prtc. 329.95 Horn No. CUSR3 
4VO.V9 Add 4.32 .hipping t handling 



cushcraft 

CORPORATION 

CUSHCRAFT A432-20T 
UHF Oscar antenna 

Designed to watch with the 
A-144-10T in mode J or B and 
features 10 vertical and 10 
horizontal elements for 12.3 dBd 
circular gain Boom length 57". 
Longest element 14”. Wind area 
0.37 sq. ft. Comes with matching 
harness for selectable 3-way 
polarity. 

g* jm AC «•"» No. CUSA43220T 
04.93 Add 2.37 ahlpplng 4 handling 




»xai4 rurvr/t n 
ROOtL Mr2-94tc 


MFJ 941C Versa Tuner II antenna tuner 

Accepts up to 300 watts of RF output Designed to match any 
type antenna configuration in the 1.8 to 30 MHz range 
Features built-in 1:4 balun, SWR and dual range wattmeter and 
multiple position antenna switch. 

OA AC Hwn No. MFJ941C 
OVidW Add 2.14 shipping A handling 



■MBS 


Buy the BEARCAT 210XL 
crystalless scanner & get a $15 rebate! 

This 18 channel scanner covers the six most popular bands 
(Low 32-50, High 148-174, 2m Ham 144-148, 70cm Ham 
420-450, UHF 450-470 and T" 570-512 MHz). Features 
scanning speeds of 5/15 channels per second and AC/DC 
operation Buy before Oct. 15, 1983 and get a $15 rebate 
from Bearcat. 

AAA AC >->*t Prlc. 349.95 lt.m No. SEABC210XL 
AaV.VO Add 2.24 .hipping 4 handling 


Toll Free 800 * 633*3410 

IN ALABAMA CALL 1-800-292-8668 9 AM TIL 5:30 PM CST, MONDAY THRU FRIDAY 

More Details? CHECK-OFF Page 111 ^ 159 October 1983 





















REPEATER 
CONTROL BOARD 


SPEECH SYNTHESIS, 
REMOTE PROGRAMMING. 
AUTOPATCH/AUTODIAL. 
U LINKING, AND MORE . 
■few ALL ON ONE BOARD! 


Now any repeater^-^^^M 
budget can afford 
the benefits of an 
ACC controller. We've 
pioneered modern repeater 
control, and continue to lead 
the way in performance, 
reliability, and value. 


Call or write for detailed advan 

specifications on the RC-85 compi 

Repeater Control Board. ^AB^A^A contrc 
10816 Northridge Square • Cupertino. CA 95014 
(4081 7498330 


advanced 
computer 
controls. Inc. 


■■BH 


Coming in NOVEMBER 

HAM RADIO 

„*c.^ v 

RECEIVER 

ISSUE 

Chock-full of state-of-the-art 
technology. 

Includes: 

Single Sideband Receiver 
Receiver System Design 
EMI Receiver 
Bill Orr, Propagation 
And much more. 

Stay tuned for this super special issue. 

ham radio magazine 

Greenville, NH 


^ 102 
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Tell ’em you saw it in HAM RADIO! 
























CORPORATION 


SEMICONDUCTOR PARTS & PRODUCTS 


FACTORY PRIME 
DEVICES INCLUDE: 

• Capacitors 

all types & styles 

• Chokes & Coils 

• Connectors 

• Digital & Linear IC's 

• Hardware & Accessories 

• 1C Sockets 

• Memory 

• Microwave Semiconductors 

• Resistors 
llxed & variable 

• Transformers 

. Transistors & MORE! 



MANUFACTURERS SUCH AS: Motorola. National. NEC. 
J.W. Miller. Texas Instruments and more! 


WE STOCK A SUPPLY DEVICES FOR: OEM s. 

Distributors. Hobbiests. Magazine Projects. Engineers. 
Schools. Technicians & You! 

Call or Write lor Quantity Pricing 
and FREE Catalog. 

££££» (602) 274-2885 


Plan Now To Attend The Most “OUT OF THIS WORLD” 
Event In The History Of Ham Radio! 


COME TO THE ARRL 1984 NATIONAL CONVENTION IN NEW 
YORK, the world's greatest city, at the New York Statler July 20-22. 
Along with the convention's fantastic parties, technical and operating 
seminars. League committee meetings, banquet, DX gatherings and 
manufacturers' displays, you and your family can enjoy all there is to 
do in New York, the cultural capital of the world! 


FOR A TRULY “OUT OF THIS WORLD” EXPERIENCE we II be 

celebrating both the 15th Anniversary of man s first moon landing 
AND the first off-world amateur radio operation during the STS-9 
Spacelab-1 mission. Our special guest will be astronaut DR. OWEN 
GARRIOTT, W5LFL, first ham to operate from space! You can meet 
W5LFL in person, at the Moon Landing Anniversary Party on Friday 
evening, July 20th, AND hear him speak at the Banquet on Saturday 
evening, July 21st. 


IMAGINE, THE MOST IMPORTANT ARRL NATIONAL EVER 

HELD... AND YOU CAN BE THERE! Register now to assure your 
room and banquet reservations. For detailed information and 
registration forms, SASE to Mike Troy, AJ1J, R.R. 4 —Box 19C, 
Pound Ridge. NY 10576. 
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□ BM-CD 


AMATEUR RADIO - ^ 

THEORY AND PRACTICE 

by Robert L. Shrader, W6BNB 

W6BNB's Electronic Communication has been considered 
the absolute 'Cadillac” of radio theory license manuals. 

But the high price of this superb book has kept many from 
owning a copy. Now Mr. Shrader has come out with a 
book which presents just those parts of Electronic C r mtu- 
nication which are necessary to pass all five classes or 
Amateur licenses. You save 1/3 off the price of the larger 
book. A complete guide to Amateur Radio including self¬ 
check examinations and quizzes. ©1982. 340 pages 
(taken from 4th Edition Electronic Communication). 

□ MH-57146 Softbound $21.95 

ARRL ANTENNA BOOK 
14th Edition 

The Amateur Antenna bible. Includes just about every bit 
of information you'd ever want to know about antenna 
design, construction and theory Starts with wave propaga¬ 
tion, antenna fundamentals and transmission line theory, 
progresses through coupling the transmitter and antenna 
to the feedline to 9 big, inclusive chapters on how to build 
different antennas. New large magazine style. ©1982, 

14th edition, 200 pages. 

□AR-AM Softbound $8.00 

PACKET RADIO 

by Robert Rouleau, VE2PY and Ian 
Hodgson, VE2BEN 

Packet Radio could be one of the most important techno¬ 
logical developments in Amateur Radio this decade. You 
should make yourself aware of all the amazing things 
packet radio can do for you. This comprehensive source- 
book explains all the principles ot packet radio in a non¬ 
technical language. You'll learn all about modulation, 
bandwidths, polling, random access, data rates and more. 

Plus there is an overview ot how the computer is inte¬ 
grated into the packet concept with discussions on the 
software and peripheral equipment. Finally, the authors 
give you a detailed description of a packet system in cur¬ 
rent use. ©1981, 1st Edition, 304 pages. 

□ T-1345 Softbound $11.95 

HEIL HAM RADIO HANDBOOK 

by Bob Heil, K9EID 

Bob Heil is one of Ham Radio's most dynamic fellows. Dayton's Ham ot 
the Year for 1982 and author ot the best selling "10 Meter FM Hand¬ 
book ", he has now come out with a handy handbook for ail levels of 
Amateur Radio interest. 20 chapters cover every aspect of Ham Radio 
Irom Day #1 as a new Novice through operating procedures to some 
basics on how to repair and troubleshoot equipment. Great pains were 
taken to ensure that 99% of the "most-often-asked” questions are 
fully and clearly answered. Of particular interest are five chapters dedi¬ 
cated to the art of how to Homebrew. Tools, techniques, p.c boards 
and much more A great gift for a new ham. ©1983. 168 pages. 

□ MP-HH Softbound $9.95 

HAM RADIO LOGBOOK 

A real Ham Radio bestseller. Lies flat |ust like the other 
one But uses both sides of each page to give you 
twice as many entries per book I Plenty of e-x-t-r-a features 
make this the Logbook for you. 87; x 11. ©1982. 

□ HR-LB Spiralbound $2.50 ea. 

SPECIAL 3 Logs for $4.95 


THE UHF COMPENDIUM 
Brand New English Edition 
by K. Weiner, DJ9H0 

First published in German in 1980 — this book was an instant Euro¬ 
pean best seller. Now available in English, only from Ham Radio Maga¬ 
zine. This hefty, 413 page book is an absolute must tor every VHF and 
UHF enthusiast. The UHF Compendium has been divided into 7 sec¬ 
tions to fully cover theory and practical building instructions. Special 
emphasis has been placed on state-of-the-art techniques such as GaAs 
Fet preamplifiers and converters. Author Weiner also fully describes all 
of the test equipment, alignment tools, power measuring equipment and 
other handy gadgets that will be of use to the UHF/VHF Amateur. All of 
the projects and designs have been tested and proven and are not engi¬ 
neer's pipe dreams. Antennas are also fully covered with a number of 
easy-to-build designs as well as large mega-element arrays. Noted VHF 
enthusiast, Joe Reisert, W1JR, tells us that every ham interested in 
UHF/VHF should have a copy of this book. Get yours today — only 
from Ham Radio Magazine. 

□ KW-UHF Softbound $23.95 


* Call Directory * 

The low-cost answer to your call and QTH questions. 

AMATEURS LISTED BY AREA 
AND CALL SIGN 

It's finally been done. A complete directory of all licensed Radio Ama¬ 
teurs in the U.S. at three-quarters the price of the other well-known 
book. Similar in layout and appearance but printed on higher quality 
paper tor easier reading, this book is a full S'/r" x 11" and is very 
easy to handle. Generic in appearance but, oh what a valua ! Over 
410,000 licensed Amateurs listed. ©1983. 


«t 


Softbound $17.9 

($14.95 + $3 00 shippini 


THE FCC RULE BOOK 

A Guido to the FCC Regulations 
by Rick Palm, K1CE 

This book is more than the FCC part 97 Amateur Rules and Regula¬ 
tions. It presents detailed explanations of rules and is written in an 
easy-to-read, conversational style Author Palm gives you the insider's 
view of how FCC rules are made and how you can influence FCC deci¬ 
sions. You also get a broad overview of how international treaties and 
agreements impact your hobby Every U S Amateur should have a copy 
of this most important and up-to-date book in their shack. ©1983, 1st 
edition. 

□AR-RB Softbound $3.00 

RADIO COMMUNICATIONS 
RECEIVERS 

by Cornell Drentea, WB3JZ0 

Here's a book for every Ham! Complete and detailed his¬ 
tory of receivers covering the coherer, the decoherer, 

Galena crystals, audion and regenerative designs and the 
tuned frequency receiver. It also includes single, multiple 
and direct conversions of the superheterodyne design. You 
get helpful hints and tips on how to solve image problems, 
selectivity, crystal filters, mechanical and ceramic filters 
and much, much more. System design, J-fets and synthe¬ 
sizers — it's all here in one complete volume. ©1982. 1st 
edition. 

□ T-1393 Softbound $13.95 


CONFIDENTIAL FREQUENCY 
LIST 5th Edition 
by Oliver P. Ferrell 

Enjoy tuning across the bands looking lor who- 
knows-what? This book is jam-packed with fre¬ 
quencies and callsigns. Hundreds of stations are 
listed first by frequency and then by callsign. Yo 
also get helpful hints and tips. Author Ferrell is 
known worldwide as one of the most knowledge¬ 
able folks around when it comes to SWLing 
©1983, 5th edition, 249 pages. 

□ GL-CF Softbound $10.9 


AMECO AMATEUR LICENSE GUIDES 

by Martin Schwartz, W20SH 

Each of these useful books contains a sample FCC-type 
examination, plus the FCC study questions along with 
easy-to-understand answers. The questions are grouped 
according to subject for easier study. Novice, Technician, 
Advanced and Extra include latest FCC exam information, 
latest edition available. 

□16-01 Advanced Clin — 64 pages — $1.95 
□ 17-01 Extra Clan — 64 pages — $1.95 
□7-01 Novice Clast License Guide — 32 pages $1.50 
□12-01 General Clast License Guide — 64 pages $1.9! 


MICROCOMPUTERS IN 
AMATEUR RADIO 
by Joe Kasser, G3ZCZ 

Isn't it time to find out how computers can help 
you in Amateur Radio’ You can use the computer 
for logging, record keeping and as an operating 
aid Hardware and software compatability is 
covered along with how to select the right com¬ 
puter. 307 pages. '=1981 1 st edition, 

□ T-1305 Softbound $10.95 


KANTRONICS THEORY CASSETTES 

Designed for folks on the run. All you have to do is drop it 
the cassette at home, work, or in the car and listen to an 
interview-style tape covering Novice, General, Advanced or 
Extra class theory. A great way to reinforce other study 
methods. 

□ KT-NT Novice Study Tape $6.9f 

□ KT-GT General Study Tape Set (2 tapes) $11.9£ 

□ KT-GQ General Q&A Tape S6.9E 

□ KT-AT New Advanced Study Tapes $11.95 

(2 tapes) 

□ KT-ET New Extra Study Tape $6.95 



RF CIRCUIT DESIGN 

by Chris Bowick, WB4UHY 

This book has been written for those who desire a practical approach tc 
the design ot rt amplifiers, impedance measuring devices and filters. 
Experts will tind this book to be an invaluable reference source. Stu¬ 
dents will gain a way to bridge from classroom studies to practical ap¬ 
plication The hobbyist will find plenty of practical projects and design 
ideas. 7 chapters cover from basics to advanced deseign concepts. You 
get a complete design'run down for multiple pole Butterworth, Cheby- 
shev and Bessel filters. RF Circuit Design also includes a bibliography 
of books and technical papers to help further your knowledge of circuit 
design. ©1983, 176 pages, 1st edition. 

□ 21868 


Softbound $22.95 


2ND OP 

by Jim Rafferty, N6RJ 

The 2nd Op is an indispensable operating aid for all Radio 
Amateurs. Gives you at the twist of a dial: prefixes in use, 
continent, zone, country, beam heading, time differential, 
postal rates. QSO and QSL record and the official ITU pre¬ 
fix list. Every ham needs a 2nd Op Order yours today. 
©1981. NBRJ's 1st Edition. 

□ HR-OP SPECIAL $4.95 



IN A HURRY? CALL TODAY (603) 878-1441 — CHARGE CARD & COD ORDERS ONLY. 
HAM RADIO’S BOOKSTORE GREENVILLE, NH 03048 
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SIGNAL ONE Milspec 1030 $4995 00 

AEA MM2. 140 00 

CK2 . 129 00 

KT2/KT3. 99 00 e® 

HAL ST6K. 229 00 

TOKYO HYPOWER 

HC20O Tuner.89 00 

HC2000 Tuner. 289.00 

HL10160V Amp 289.00 

HL30160V Amp 249 00 

KOK 2030 2MFM. 259.00 

SANTEC ST144pP. 279 00 

ST440/jP . 299.00 

ST7T. 230.00 

MAXON 49S TX FM Headset Vox 39 95 
Every club should have a pair* 

SHERWOOD/WELZ . 104* oil Hat 

ROCKWELL KWM380 . 3995.00 

COAX SEAL.2.00 

BENCHER ST2 

Chrome single lever .45.00 

BIRD 43 & elements ... Slock 

JERSEY SPECIALTY RG213 . 29e/« 

RG8X ..14C.B. 

450 ohm open wire . 20c/ft 

AMPHENOL PL259 silvetplale 1.25 

VAN GORDON Dogbone insulator 50c 

WORLD RADIO TV handbook.17.50 

VIBROPLEX. 104* oil Hal 

BELDEN CABLE 

9258 RG8x. 19C/H. 

8214 RG8 loam. 394/ 8. 

8237 RGB.36C/IL 

8235 300 Ohm kW twtnlead. 20 c/n. 

8000 14 Ga stranded ant . 10</II. 

8267 RG213. 46C/H. 

8448 rotorcable. 27e/tt. 

9405 heavy rotor cable.. 45C/W. 

SURPLUS 

TCG 2 5A/1000 PIV epoxy diode_19c 

Sprague 500 pF/30kv 

doorknob capacitors.16.00 

1000pF/500V Feedlhru.1.95 

COE 001 /20kV.1.95 

6"x9" copper board .2.00 

Resistors 1 /4, 1/2. 1.2 Watt.10c ea. 

Caps lo ImFD. 100V.25C ea. 

USED - Subiect lo prior sale 

COLLINS 75A4 . 295 00 

75S1 . 200.00 

32S1/AC. 350.00 

DRAKE TR4C/AC4 _ 395.00 

RV4C.*. 100.00 

HENRY 3KA. 1295 00 

KENWOOD TS520S (gem). 395.00 

RF POWER LABS 

A1000. C500X demos. 995.00 

COLLINS KWS1/75 A4 parts ...Call 

75S1/32S1 pads .Call 


MADISONOTE - We will talk trades on new 
equipment, and our used equipment is 
backed by oui reputation. Don't hesitate lo 
try us We answer our own phones and will 
deal with our customers one on one the 
only way we do business 

Call on Tentec trades 



Electronics Supply 


1508 McKinney 
Houston, Texas 77010 
713-658-0268 

TOLL FREE - ORDERS ONLY 
1 - 800 - 231-3057 
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New Para-Sleeve Design 

The Explorer 14 is a new anienna design we call PARA-SLEEVE which uses an 
open-sleeve” dipole optimized for maximum bandwidth and directivity Here * the 
concept A central dipole, driven directly by the transmission line, has a W wave 
resonance on the lowest operating frequency Two shorter sleeve elements, tightly 
coupled to the central dipole, modify its impedance to create a Vi wave resonance 
to the highest operating frequency This para-sleeve system is expanded by the ad 
dition of 15 meter traps and 20 meter element tips A revolutionary new concept 
for HF tribanders So unique, we've applied for a patent 

Broadband Performance 

The Explorer 14 will load solid state trancervers to maximum output with VSWR below 
2:1 eliminating the need tor an antenna tuner You'll have edge to edge broadband 


performance on 20. 15 and 10 meters with gam and front-to-back ratio competitive 
to giant tribanders that cost twice as much or more You'll be able to work stations 
you cannot even hear with a dipole antenna And. the Explorer 14 handles max¬ 
imum continuous legal power with a respectable safety margin 

Short Boom Save Space and Money 

If your space or cudgel was loo limned (or a long boom tribander chances are the 
Explorer 14 will In both The boom is only 14 (4 3 m) long end the turning fadius 
requires only 17'3" (S 3 m) The compactness ol Ihe Explorer 14 reduces ns overall 
weight and windload surtace so you can mounl it on a roof tripod, a mast or a lower 
For Example, the Hy-Gain CO-4511 rotator and HG52 tower are a perfect match tor 
Ihe Explorer 14 This saves you the cost ol an extra heavy duty rotator and rower 



Superior Construction 

The Explorer 14 includes passivated stainless steel hardware and heavy gauge, 
pre formed element and mast brackets High grade 6063 T832 thick wall swaged 
aluminum tubing is used throughout A BN86 balun is included and a new Beta 
Multi-Match provides OC ground to reduce lightning hazard and precipita 
Hon state It's a rugged, easily assembled antenna that survives winds 
to 100 mph (160 km/h) 

Quad Band Option 

You can add a fourth band, either 30 meters or 40 
meters fo the Explorer 14 with the QK-710 
v kit A kit that attaches to the central 

dipole and is easily adjusted lor 
either 30 meters (WARC) or 
40 meters at minimal 
extra cost 


Frequencies of operation 

Under 2 1 VSWR (MHz) 
Maximum F/B Radio (dB) 
Maximum Gain (dB) 
Maximum Power 


Boom Length 
Turning Radius 
Net Weight 
Wind Surtace Area 


Feed point and balun 


10M 

28 0 29 7 


Lew McCoy. WI ((*f \ is among the most 
authoritative writers in amateur radio For 
over 30 years he served on the ARRl 
technical staff with his last position as 
assistant senior technical editor Present 
fy he is fhe technical writer for CO 
magazine Here is what he had to say 
about the Explorer 14 

"In my opinion, with Explorer 14. Hy-Gain produced a truly 
high gain, high performance antenna in a small package 
The "para-sleeve" design provides Ihe amateur a whole 
new ball game, particularly in ihe area of broadbanding 
I was really surprised when I actually verified Ihe gain, front- 
to-back and bandwidth during my recent visit to the Hy- 
Gain labs and antenna range in Lincoln. Nebraska. The 
Explorer 14 is a winner " 


Specifications'. 

Electrical 
20M 


14 0-14 35 
27 
7.5 


Mechanical 


15M 

21 0-21 45 
27 
80 

Maximum Legal 
DC Ground 


hygam 


141 Vj" (4 3 m) 
17*3* (5 3 m) 
43 lbs (19 5 kg) 
7 5 sq ft ( 69m? ) 


TELEX COMMUNICATIONS, INC 

9600 Aldnch Ave So . Mirmeapobs MN 55420 USA 
Europe Le Bonaparte-Office 711 Centre Affaires Pois-Nord. 
93153 Le Blanc Mesnil France 
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CT.O'lOP- QUITE A SIGHT! 

■ | "daWWlBB (AND EASY TO SEE, TOO!!) 

Sporting an all-new Liquid Crystal Display, the FT-230R is Yaesu's high-performance answer to 
your call for a very affordable 2 meter mobile rig with an easy-to-read frequency display! 

The FT-230R combines microprocessor convenience, a sensitive receiver, a powerful yet clean 
transmitter strip, and the new dimension of LCD frequency readout. See your Authorized Yaesu 
Dealer today — and go home with your new FT-230R! 






• LCD five-digit frequency readout with night 
light for high visibility day or night. 

• Two VFOs for quick QSY across the band. 

• Ten memory slots for storage and recall of 
favorite channels. 

• Selectable synthesizer steps (5 kHz or 10 kHz) 
in dial or scanning mode. 

• Priority channel for checking a favorite 
frequency for activity while monitoring another. 

• Unique VFO/Memory Split mode for covering 
unusual repeater splits. 

• Up/Down band scan plus memory scan for 
busy or clear channel. Scanning microphone 
included in purchase price. 


• Full 25 watts of RF power output from 
extremely compact package. 

• Built-in automatic or manual tone burst. 

• Optional synthesized CTCSS Encode and 
Encode/Decode boards available. 

• Lithium memory backup battery with estimated 
lifetime of five years. 

• Now available: FT-730R 

10 watt 440-450 MHz FM Mobile Transceiver 


And don't forget! Yaesu has a complete line 
of VHF and UHF handheld and battery 
portable transceivers using LCD display!!! 


FT-708R 
FM Handheld 
70 cm 


FT-208R 
FM Handheld 
2 Meters 


FT-290R - 2 Meters 
SSB/CW/FM Portable 


FT-690R - 6 Meters 
USB/CW/AM/FM Portable 


FT-790R - 70 cm 
SSB/CW/FM Portable 
430-440 MHz 


Price and Specifications Subiect To 
Change Without Notice or Obligation 
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YAESU ELECTRONICS CORPORATION 6851 Walthall Way. Paramount. CA 90723 
YAESU CINCINNATI SERVICE CENTER 9070 Gold Park Drive Hamilton. OH 4501 I 
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optional voice synthesizer. 


TW-4000A 

KENWOOD’S TW-4000A FM “Dual- 
Bander" provides new versatility in VHF 
and UHF operations, uniquely combining 
2 m and 70 cm FM functions in a single 
compact package. 

TW-4000A FEATURES: 

• 2 m and 70 cm FM in a Compact Package 

Covers the 2 in band (142.000-148.995 
MHz). Including certain MARS and CAP 
frequencies, plus the 70 cm FM band 
(440.000 449.995 MHz), all In a single 
compact package. Onlv 6-3/8 (161IW x 
2-3/8 I60IH x 8-9/16 (2171D Inches (mm), 
and 4.4 lbs. (2.0 kg.). 

• Large, Easy-to-Read LCD Display 

A green, multi function back lighted LCD 
display for better visibility. Indicates fre¬ 
quency. memory channel, repeater offset. 
•S' or "RF" level. VFO A/B. scan. busy, and 
"ON AIRT Dimmer switch. 

• 25 Watts RF Power on 2 m/70 cm. 

Hi/Lo power switch. 

• Optional “Voice Synthesizer Unit” 

Installs Inside the TW-4000A. Voice 
announces frequency, band. VFO A or B. 
repeater offset, and memory channel 
number. 


• 10 Memories with Offset Recall and 
Lithium Battery Backup 

Stores frequency, band, and repeater olfset. 
Memory 0 stores receive and transmit fre¬ 
quencies Independently for odd repeater 
offsets, or cross-band operation. 

• Programmable Memory Scan 
Programmable to scan all memories, or 
only 2 m or 70 cm memories. Also may be 
programmed to skip channels. 

• Band Scan in Selected 1-MHz Segments 
Scans within the chosen 1 MHz segment 
(ie . 144.000-144.995 or 440.000 440.995. 
etc.). The scanning direction may be 
reversed by pressing either the "UP" or 
"DOWN” buttons on the microphone. 

• Priority Watch Function 

Unit switches to memory 1 for 1 second 
each 10 seconds, to monitor the activity on 
the priority channel. 

• Common Channel Scan 

Memory 8 and 9 arc alternately scanned 
every 5’ seconds. Either channel may be 
recalled Instantly. 

• Dual Digital VFO’s 

Selectable 5-kHz or 10-kHz for 2 m. and 
5-kHz or 25 kHz for 70 cm. Depress “UP" 
or 'DOWN' key on the front panel for band 
change In 1 MHz steps. 

• 16-Key Autopatch UP/DOWN Microphone 
(Supplied) 


• High Performance Receiver/Transmitter 

GaAs FET RF amplifiers on both 2 m and 
70 cm. high performance MCF’s In the 1st 
IF section, provide high receive sensitivity 
and excellent dynamic range. The high reli 
ability RF power modules assure clean and 
dependable transmissions on either band. 

• Bugged Die-cast Chassis 

• Optional Two-Frequency CTCSS Encoder 
Easily mounted inside the radio, allows DIP 
switch programming of two different tone 
frequencies, for 2 m and 70 cm. 

• “BEEPER" sounds through speaker. 

• Easy-to-Install mobile mount 

TW-4000A accessories: 

• VS-1 Voice Synthesizer 

• TU-4C Two-Frequency Programmable 
CTCSS Encoder 

• KPS-7A Fixed station power supply 

• SP 40 Compact mobile speaker 


More information on theTW-4000A and 
TS-780 Is available from all authorized 
dealers of Trlo-Kcnwood Communications. 
1111 West Walnut Street. Compton. 
California 90220. 

KENWOOD 


. Front Panel Illumination 


• Repeater Reverse Switch 
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All mode “Dual-Bander” 

TS-780 


2 m & 70 cm all mode, 
dual digital VFO’s, 

10 memories, scan, 

IF shift... 

TS-780 FEATURES: 

• USB. LSB. CW. FM all mode, 
covering the 2 m band (144.000- 
148.000 MHz) and the middle 
70 cm band (430.000 440.000 
MHz). UP/DOWN band switch 

• Dual digital VFO's with normal/ 
tight drag switch. VFO steps in 
20 Hz, 200 Hz. 5 kHz. or 

12.5 kHz. plus "FM CH" channel¬ 


ized tuning. Split (cross) fre 
quency operation possible. F. 
LOCK switch provided. 

• 10 memories Include band and 
frequency data, backed up by 
internal batteries (not supplied). 
Battery life exceeds one year. 
Memories 9 and 10 for priority 
Instant recall. 

• Band scan, with selectable 0.5. 

1. 3. 5. and 10-MHz scan 
bandwidth. 

• Memory scan selectable for all 
memories, or 2 m or 70 cm only 

• IF shift circuit rejects adjacent 
interference. 

• High sensitivity and wide 
dynamic range • 7 digit 


fluorescent tube digital display 
• 10 watt RF output • 2 m ±600- 
kflz TX offset switch with reverse 
switch • Tone switch for optional 
TU-4C two frequency tone 


encoder unit • VOX and semi 
break-ln CW built-in • FM center 
tune meter • Noise blanker for 
SSB. CW 

Subject to FCC approval 




















